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ABSTRACT
Anderson M. Eric. 1994. Systematics and Osteology of the Zoarcidae (Teleostei: Perciformes). Ichthyological Bulletin 
of the J.L.B. Smith Institute o f Ichthyology, No. 6 0 , 120 pages.
The eelpouts, Zoarcidae, are a group of perciform fishes, most species of which inhabit continental shelves and slopes of 
boreal seas. There are about 220 valid species of eelpouts; most are rare, deep-sea forms and the systematics and biology of 
the group has been neglected by most workers. This work is a contribution to the improvement of that state.
The anatomy of the Zoarcidae was studied in an attempt to reconstruct phylogeny and establish generic limits. From an 
analysis of a matrix of 76 characters, the 45 genera recognised here form 4 subfamilies. The Lycozoarcinae contains only the 
primitive Lycozoarces hubbsi. The others, Zoarcinae, Gymnelinae, and Lycodinae, for the most part, include genera recognised 
in previous classifications (Gill, 1862, 1864; Andriashev, 1939).
The more primitive zoarcids are characterised by having 4-6 suborbital bones arranged in a circular pattern close to the 
orbit, and “complete” cephalic lateralis pore patterns, except some of the few deep-sea forms. The more derived zoarcids are 
characterized by having 6-11 suborbital bones arranged in an angled, or “L”-shaped" pattern away from the orbit (except a few 
which have lost some bones) and the loss of the interorbital pores (except for some reversals in Lycenchelys and Lycodapus).
Zoarcids are considered to have originated in the North Pacific Ocean, perhaps as early as the Eocene, when a pre-percoid 
radiation occurred. The suborder Zoarcoidei (today some 8-9 families) spread across the Pacific rim. Among Zoarcidae, a 
pre-Miocene radiation took place along the western coasts of the Americas, with areas of endemism forming in the Magellan 
Province of South America and Antarctica. Subsequent spreading back into northern waters occurred in Melanostigma and 
Pachycara. Areas of highest endemism are the Magellan Province (27% of all genera) and the Western Pacific Boreal Region 
(24% of genera). In the Eastern Pacific Boreal Region, 41% of zoarcid species are endemic and in the Antarctic Region, 65% 
of zoarcid species are endemic.
On the basis of zoarcid distribution, Brigg’s (1974) postulation of differing (broader) lower continental slope Regions and 
Provinces from those of adjacent shelves seems warranted, especially with regard to the eastern tropical Pacific and both sides 
of the Atlantic. Of all the shallow, shelf-dwelling zoarcid genera, only one, Gymnelus, is found in three or more of Briggs’ 
Regions, while 20% of the deep-sea genera are found in three or more Regions.
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SYSTEMATICS AND OSTEOLOGY OF THE ZOARCIDAE
(TELEOSTEI: PERCIFORMES)
by
M. Eric Anderson1
Dedicated to Anatoly Petrovich Andriashev, Zoological Institute, St. Petersburg, 
who once told me that zoarcids have been his favourite group o f fishes.
INTRODUCTION
Fishes of the family Zoarcidae (eelpouts) primarily inhabit 
mud bottoms of the continental shelves and slopes of boreal 
seas and are best known from the slopes of the North 
Atlantic and North Pacific (Jensen, 1904; Shmidt, 1950; 
Andriashev, 1954; 1955a; Leim and Scott, 1966; Hart, 1973; 
Lindberg and Krasyukova, 1975;Toyoshima, 1985), though 
there has been some radiation in the southern hemisphere 
(Regan, 1914; Norman, 1937a, 1938; Gosztonyi, 1977; 
Andriashev, 1979; Andriashev and Fedorov, 1986; Ander­
son, 1988a, 1988b, 1990a). A few species are known from 
tropical-subtropical deep-sea regions (Garman, 1899; Co­
hen, 1964; Parin, 1977, 1979; DeWitt, 1977; Peden and 
Anderson, 1978;Golovan’, 1978; Anderson, 1982a, 1989a). 
Fewer species are known from littoral regions in cold-tem­
perate South America and the Arctic (Gosztonyi, 1977; 
Anderson, 1982b; Anderson and Gosztonyi, 1991).
Although there have been numerous regional system­
atic works, many based on good sample sizes, zoarcid 
systematics has remained in chaos. Many modem collec­
tions of earlier, inadequately described, or rare species al­
m ost defy identification, especially in the genera 
Bothrocara, Lycenchelys, and Lycodes. Other new collec­
tions have shown that many characters used at the generic 
level in the past are of questionable value, causing inconsis­
tencies and misinterpretations among some workers. Ge­
neric affinities remain entangled primarily because there has 
been no modem character analysis or evolutionary discus­
sion. Although a few studies, or brief descriptions, of zoar­
cid osteology are available (Regan, 1912; Gregory, 1933; 
Yarberry, 1965; Gosztonyi, 1977; Anderson and Hubbs, 
1981; Anderson, 1982b, 1988a-c; 1989a; Anderson and 
Gosztonyi, 1991), the systematics of the family has been 
constrained within a myopic, nineteenth century typology, 
even by some workers today. The majority of recent system­
atic problems stem from the use of traditional morphometric 
characters that I have found to be sexually dimorphic or 
allometric, plus heavy reliance on rudimentary and misun­
derstood features, or characters of questionable construc­
tion. For example, a 1989 English translation of the 
inaccurate and dated book by Lindberg and Krasyukova 
(1975) serves only to perpetuate old errors and interpreta­
tions of the zoarcids.
There have been 13 family-group names proposed for 
eelpouts, and these usually have been treated as subfamilies 
without comment by authors. Most of these names are not 
used in this study, being composed of either non-zoarcids 
(Neozoarcinae, Parabrotulidae), are contained within other
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monophylectic groups recognized here, or are synonyms 
(Derepodichthyidae, Hadropareinae, Lycodapodidae, Ly- 
codoidae, Lycodidae, Lycogramminae, Melanostigmatidae, 
Zoarchidae, and Zoarceoidae). In the present work, 4 of the 
6 subfamilies recognized by Andriashev (1939) are retained 
and redefined, but, because of some uncertainties of charac­
ter analysis, suprageneric tribes are not formally proposed 
here.
The relationships of the Zoarcidae to other fish families 
have been much discusssed in the literature. The family has 
most often been allied with the perciform suborder Blen­
nioidei in recent times (Cl. Hubbs, 1952; Makushok, 1958), 
or, for a short time, Gadiformes (Greenwood et al., 1966, 
Rosen and Patterson, 1969; Lauder and Liem, 1983), but 
relationships with the codfishes and allies has been rejected 
(Patterson and Rosen, 1989). Recent authors divided the 
blennioids into two groups: superfamilies Blenniicae and 
Zoarcicae (Hubbs, 1952), or the so-called “tropical blen­
nioids” and the inappropriately named ‘"northern blen­
nioids” (Makushok, 1958). The “northern blennioids” were 
referred to collectively as superfamily Stichaeoidae by 
Makushok (1958) and McAllister and Krejsa (1961), or as 
suborder Stichaeiodei (Springer, 1993). Gill (1893) first 
used the suprafamilial-group name Zoarceoidea and, as the 
“stichaeoids” are shown here to be most closely related to 
“zoarceoids”, all these families are recognized here as sub­
order Zoarcoidei (membership discussed below). Placement 
of the zoarcids and parabrotulids in “Order Zoarciformes,” 
a higher category name not used since Jordan (1923) by 
Smith and Heemstra (1986) was an editorial decision.
This study was designed to search among as many 
zoarcid species as feasible to find reasoned sets of charac­
ters. Osteological, internal and external morphological fea­
tures are emphasized, as these have been the most 
consistently observable even among very rare species. It is 
hoped that more characters of value for phylogenetic analy­
sis can be found in future, particularly of muscular systems, 
since obtaining frozen specimens for molecular studies of 
the evolutionary history of the family is presently logisti- 
cally unfeasible. Cladistic analyses of the distribution of 
character states was performed to resolve monophyletic 
groups as far as possible, reconstruct a tentative phylogeny, 
diagnose genera, and provide a classification. In addition, 
I present a discussion of the distribution of the zoarcids as a 
contribution to knowledge of the zoogeography of boreal 
fishes with austral derivatives.
METHODS AND MATERIALS
Measurements were made with ocular micrometer or dial
calipers to the nearest 0.1 mm. Osteological observations
were made on enzyme-cleared and alcian blue-alizarin red
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stained specimens, and drawings made with the aid of a 
camera lucida. Definitions and methods follow those used 
in previous studies (Peden and Anderson, 1978; Gosztonyi, 
1977 [as emended by Anderson, 1982b]; Anderson, 1988a). 
Specimens were radiographed to record meristics of the 
axial skeleton and determine fin structures. Cephalic seis- 
mosensory canal and pore terminology follows that estab­
lished by Andriashev and Permitin (1968), with translation 
of Russian terms that of Gosztonyi (1977) and Anderson 
(1982b). A total of 186 of the approximately 220 valid 
species of zoarcids were studied, including 78 species 
placed here in 40 genera, that were cleared and stained for 
detailed Osteological examination. Representatives of all 
nominal genera were examined and radiographed. The 45 
genera that are considered valid are listed in Appendix 1, as 
are the non-zoarcids studied, and institutions maintaining 
collections. A list of the species of Zoarcidae that are con­
sidered valid and their synonyms is presented in Appendix 
2. Museum abbreviations follow Leviton et al. (1985) as 
emended by Leviton and Gibbs (1988).
Abbreviations for anatomical terms used in the text 
figures are as follows (see also Anderson, 1982a):
ACT—actinosts. ANG—anguloarticular. BASBR— 
basibranchial. BASHY—basihyal. BOC—basioccipital. 
BrR—branchiostegal rays. CERBR—ceratobranchials. 
CERHY — ceratohyal. CL—cleithrum. COR—coracoid.
DENT—dentary. D 1—first dorsal ray. ECT—ec­
topterygoid. EP—epural(s). EPIBR—epibranchials. 
EPIHY—epihyal. EPIOC—epioccipital. EXOC—exoc- 
c ip ita l. F R —fro n ta l. H —hy p u ra ls . H YO M —
hyomandibula. HYPBR—hypobranchials. HYPHY 
D—dorsal hypohyal. HYPHY V—ventral hypohyal.
INT—intercalar. INTHY—interhyal. IO—interorbi­
tal pore. IOP—interopercle. L EX—lateral extrascapular. 
LAC—lacrimal. LAT ETH—lateral ethmoid. MAND— 
mandibular pores. MAX—maxilla. MEP—mesoptery­
goid. M ES—m esethm oid. M ET—m etapterygoid. 
NAL—nasal pores. NAS—nasal. OCC—occipital pores. 
OP—opercle. PAL—palatine. PAR—parietal.
PAS—Parasphenoid. PCL—postcleithrum. PEL— 
pelvic bone. PH—parhypural. PHAR—pharyngobran- 
chial. PMAX—premaxilla. PO—postorbital pores. 
POP—Preopercle. PRO—prootic. PRP—preopercular 
pores. PTEM—posttemporal. PTO—pterotic. PTS— 
pterosphenoid. PU—preural vertebrae. QUAD—quadrate.
RET—retroarticular. SCAP—scapula. SO—subor­
bital bones. SOC—supraoccipital. SOP—subopercle. 
SPH—Sphenotic. SUB—suborbital pores. SUBMEN— 
submental crest. SUPCL—spracleithrum. SYM—sym­
plectic. TAR—terminal anal ray. TDR—terminal dorsal 
ray. TGF—trigeminofacialis foramen. U 1 —first ural ver­
tebra. UROHY—urohyal. V—vomer.
PHYLOGENETIC METHODS
The zoarcid character matrix (below) was analyzed to pro­
duce cladograms using the computer software PAUP512 of 
D. L. Swofford (version 2.4.0) and HENNIG86 (Farris, 
1989) to produce putative phylogenies. These computer 
packages, now well known in the literature and de rigeur in 
modem systematic research, resolve character conflicts on
the principle of parsimony following Hennig (1966). The 
phenomenon of “rampant parallelism” (Sluys, 1989) char­
acterizes Zoarcidae (and other ‘low taxonomic levels;” Ar­
nold, 1981), and Sluys criticized parsimonious resolution of 
character conflicts in a method that analyzes non-universal 
apomorphies, which Farris (1986) rejected. Evolution, how­
ever, does not always proceed parsimoniously, and to base 
phylogenies solely on this criterion is simply dogmatic. 
However, in some zoarcid lineages, reversals were accepted 
when they offered a more parsimonious explanation of 
synapomorphy than reconstructions enforcing irre­
versibility (see Farris, 1983). Trees were created with unin­
formative (broadly homoplastic) and/or quantitative 
characters deleted (but autapomorphies were included; see 
Yeates, 1992). For quantitative characters, the state held by 
the majority of members of a taxon was often given greater 
weight for trial runs to aid in their interpretation. It was 
found that little quantitative data contains phylogenetic in­
formation in zoarcids without some arbitrariness, neverthe­
less, quantitative data can contain phylogenetic information 
(Carpenter, 1990). A particular case of this in zoarcids is 
number of vertebrae. On the basis of outgroup comparison 
(Maddison et al., 1984), trees were rooted with Bathymas- 
teridae as the zoarcid primitive sister group (see below).
One strong conclusion from the results of this study 
requires alterations of the traditional concept of genus as it 
applies to zoarcids. This taxon has been very differently 
interpreted by previous workers, and I have steered away 
from typological splitting following the discussions of 
Rosen and Bailey (1963: 5-6) and Mayr (1981). Genera are 
traditionally separated by degrees of morphological differ­
ence, but to most workers on zoarcids decisions on the 
degree have never been well analyzed. The concept of 
“wide separation” among species groups must be applied 
within the constructs of the family (Rosen and Bailey, 
1963). Dubois’ (1988) criterion of hybridizability in the 
definition of genera seems to have limited use in fishes 
because of experimental limitations.
Attempts at phylogeny reconstructon and classification 
have involved some conceptual problems in Zoarcidae. In 
some large genera, several characters occur in a continuum 
of states and these had questionable utility in phylogeny 
reconstruction. These problems have been noted for cera- 
tioid anglerfishes (Pietsch, 1979), some percoids (D. 
Johnson, 1980), sebastine scorpaenids (Barsukov, 1981), 
stomiiforms (Fink and Weitzman, 1982) and aulopiforms 
(R. Johnson, 1982). Those problems specific to Zoarcidae 
are discussed in detail in the section “Phylogenetic Analy­
sis.”
Descriptive accounts of each genus are abbreviated to 
statements about characters and their states. More thorough 
osteologies (e.g. Yarberry, 1965; Anderson, 1982b; Ander­
son and Hubbs, 1981) should be consulted when greater 
detail is required.
MONOPHYLY OF ZOARCIDAE
The composition and monophyly of the Zoarcidae has been 
a contentious issue up to the present. Soviet and Japanese 
authors in particular have attempted the most recent classi­
fications or informal “listing schemes,” but none has been
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the subject of phylogenetic systematics (e.g., Andriashev, 
1939 [adopted by Shmidt, 1950]; Masuda et al., 1984; 
Toyoshima, 1985). Only one derived character was found 
in a survey of zoarcoid anatomy to define Zoarcidae. This 
is the termination of the postorbital lateralis canal through 
1 or 2 unfused, lateral extrascapulars set anterior to the 
posttemporal and supracleithrum (see character 56 under 
“Character Matrix”). In all other zoarcoids, the postorbital 
canal continues posteriad and passes through foramina or 
canals in the posttemporal and supracleithrum. Five other 
characters are important in diagnosing Zoarcidae:
1) First anal fin element a segmented and/or bilaterally 
divided ray (also in Ptilichthyidae and Scytalinidae), 
versus an enlarged spine in all other zoarcoids (occasion­
ally absent in Anarrhichthys and Zaprora.
2) No anterior pungent spines in dorsal fin, versus spines 
present in other zoarcoids (pungent spines in dorsal fin 
present only posteriorly in Krusensterniella and Zoar­
ces; anterior “flexible spines” of Krusensterniella, the 
anarhichadid Anarrhichthys ocellatus and Bathymasteri- 
dae are non-homologous).
3) Last anal fin ray usually associated with second preural 
vertebra (same condition in Neozoarcinae [family 
Stichaeidae]), versus last anal ray associated with fourth 
or more anterior preural vertebra in all other zoarcoids. 
In zoarcids, the last anal ray is very rarely associated with 
the fourth preural vertebra in Gymnelus, or fourth or fifth 
in Zoarces.
4) Single epural (except in the primitive Lycozoarces) ver­
sus 2 or 3 epurals in other zoarcoids.
5) Branchiostegal membrane attached to isthmus (except in 
Lycozoarces; membrane free posteriorly in Lycodapus is 
considered an atavism) versus membrane free primi­
tively in zoarcoids.
FAMILY ZOARCIDAE
DIAGNOSIS: Body and tail generally elongate, from eel­
like (e.g. Lycenchelys) to tadpole-shaped (e.g. Oidiphorus). 
Body usually laterally compressed (subcircular in cross-sec­
tion), tail tapering posteriorly. Head ovoid to dorsoventrally 
depressed. Dorsal and anal fins confluent with caudal, 
sometimes enveloped by thickened flesh; pterygiophores in 
1:1 relationship with successive vertebral centra (except a 
few anteriormost elements). Dorsal fin without true spines 
an te rio rly ; “flex ib le  sp in e s” an te r io rly  only in 
Krusensterniella and Zoarces. No anal fin spines; last anal 
ray associated with second preural vertebra (except in Gym­
nelus, with PU2-4) and in Zoarces, with PU 3-5). Pelvic 
fins absent in 17 of 45 genera; present or absent in Crossos­
tomus, Lycenchelys, Lycodichthys, Oidiphorus and Pachy- 
cara; pelvic fins of 2-3 rays when present, inserted under 
gill slit (or under eye in Derepodichthys). Branchiostegal 
membranes united to isthmus, except in Lycodapus and 
Lycozoarces, or the gill opening is a small pore above 
pectoral base, e.g Melanostigma and related genera. Scales 
cycloid, minute, generally not contacting one another, or 
absent. Single (anterior) pair of nostrils, with low fleshy 
tube never developed into a flap. Septal bones, Orbitosphe­
noid and basisphenoid absent. Intercalar a small, superficial 
ossification not contacting prootic. Premaxilla with ascend­
ing and articular processes, often fused in largest adults, 
toothed in all species; maxilla without teeth; supramaxilla 
absent. Vomerine and palatine teeth usually present, but 
absent in about 9% of all species. Teeth usually small and 
conical, more numerous and smaller in females than males, 
but enlarged into fangs in both sexes of Derepodichthys.
Muscles variously developed; well developed and firm 
in some species to thin, transparent and gelatinous in others. 
Body lateral line of superficial neuromasts (free lateralis 
organs; Springer and Freihofer, 1976), or absent. Lateral 
line patterns often species-specific in Lycenchelys, Lycodes 
and Pachycara. Preoperculomandibular canal not con­
nected to postorbital canal; postorbital canal exits posteri­
orly through lateral extrascapulars; supratemporal 
commissure (occipital canal) present or absent. Head pores 
absent in 1 genus (Exechodontes).
Branchiostegal rays 4-7 (8), usually 6. Gill arches 4; 
2-3 pairs of upper pharyngeals (infrapharyngobranchials of 
gill arches 2-4); upper pharyngeal of gill arch 4 lost in 
Derepodichthys, Exechodontes, Melanostigma, Oidipho­
rus, Opaeophacus and Seleniolycus; uncinate process on 
epibranchial 3 and 4 only. First 3 basibranchials ossified; 
fourth cartilaginous, without tooth plate. Pseudobranch 
filaments not numerous, small and few in most Lycodinae, 
or absent. Pectoral actinosts usually 4 (2-4 in Melanostigma, 
2-3 in Lycodapus, absent in Andriashevia). Vertebrae am- 
phicoelus, constriction shifted anteriorly in shallow-dwell­
ing species; vertebrae equiamphicoelus in all deep-sea 
genera and species. Pleural ribs originating on vertebrae 
1-3, usually extending to ultimate or penultimate precaudal 
vertebra; epipleural ribs originating on vertebrae 1-3, ex­
tending posteriorly variously; extent usually more anterior 
in deep-sea species. Caudal skeleton much reduced, with 
parhypural fused to lower hypural, one epural (except Lyco­
zoarces with 2, and Nalbantichthys with none).
Gas bladder absent. Pyloric caeca usually two small 
nubs on either side of intestinal valve, occasionally absent 
or produced into finger-like swellings. Ovary single-lobed. 
One genus (Zoarces) with 3 of 4 species viviparous; males 
without well-developed intromittent organ.
SYSTEMATIC POSITION OF ZOARCIDAE
Analysis of recent anatomical studies on zoarcoid fishes 
suggests a subordinal status for Zoarcidae and relatives, 
similar to that listed by Gosline (1968) as superfamily 
“Zoarceoidae”. As a result of the present study I recognize 
eight zoarcoid families: Bathymasteridae, Ptilichthyidae, 
Zaproridae, Anarhichadidae (spelling corrected to 
Anarhichantidae by Steyskal, 1980; not followed by 
authors), Stichaeidae (including Cebidichthyidae, Neozoar­
cinae, and Cryptacanthodidae), Pholididae, Scytalinidae, 
and Zoarcidae (including Derepodichthyidae, Lycodapodi- 
dae, and Melanostigmatidae). All of these fishes, some 95 
genera and over 300 species, share three derived characters 
among the lower perciforms:
1) Loss of the basisphenoid bone.
2) Loss of the posterior pair of nostrils.
3) Mesial portion of A2,3 section of adductor mandibulae 
extending posterior to the levator arcus palatini.
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A phylogenetic analysis of the zoarcoid assemblage is 
beyond the scope of this work, but future studies will have 
to clarify these characters when comparing zoarcoids to 
other perciforms. Bathymasteridae is considered the primi­
tive sister group to all other zoarcoids in lacking the follow­
ing 3 specializations (condition in bathymasterids in 
parentheses):
1) Scales minute, cycloid, embedded or absent (scales 
ctenoid or cycloid and relatively larger).
2) Basipterygia (pelvic bones) small, rod-like or absent 
(basipterygia large, triangular).
3) Pelvic fms absent or reduced, most reduced to a small 
spine or 2-3 soft rays; fin formula 1,3 or 1,4 in primitive 
members (pelvic fins well developed, formula 1,5).
Gosline (1968) placed the zoarcids in the perciform subor­
der Blennioidei, which was a group more restricted than 
Jordan’s (1923) refined Jugulares, or Regan’s (1912) 
polyphyletic Blennioidea. Gosline’s (1968, fig. 12) ex­
panded concept included fishes (notothenioids, trachinoids, 
congrogadines) placed in other suborders or families by 
more recent authors (Nelson, 1984; Winterbottom, 1986; 
Pietsch, 1989). Neither Makushok (1958) nor Springer 
(1968) considered the “tropical blennioids” closely related 
to the “northern blennioids,” based, in the latter, on the 
absence of the basisphenoid and posterior pair of nostrils. 
The most recent classification of Blennioidei (Springer, 
1993) separates them from “stichaeoids” and zoarcids (here 
Zoarcoidei) on numerous characters. Kobegenova and 
Verighina (1989) corroborate Springer (1993) by noting 
some major gross and histomorphological differences in the 
gastrointestinal systems of ‘"northern blennioids” and Blen- 
niidae.
The perciform membership of the zoarcoids is indicated 
by the following characters (which also separate the group 
from the Anacanthini of Patterson and Rosen, 1989):
1 )  1:1 ratio of vertebrae to unpaired fin pterygiophores.
2) Caudal skeleton with no separate second ural centrum and 
no X, Y bones.
3) First neural spine reduced, separate from skull.
4) Second vertebral centrum not shortened, longer than first.
5) Exoccipital facets simple, rounded, not cartilage-filled 
tubes and no modified prezygapophyses on first vertebra.
6) Third pharyngobranchial simple, with at most 2 small 
uncinate processes.
7) Epipleural ribs beginning on vertebrae 1-3. usually the 
first; pleurals beginning on vertebrae 1-4, usually the 
second.
8) Scapular foramen completely enclosed by bone (except 
in one skeletally reduced, deep-sea species.
9) Branchiostegal rays 4-7 (8), with 4 (5) external and 1-3 
ventral, all acinaciform (McAllister, 1968).
Further morphological and biochemical differences be­
tween zoarcoids and the anacanthine paracanthopterygians 
are summarized in Marshall and Cohen (1973), Bullock 
(1980), Shaklee and Whitt (1981) and Patterson and Rosen 
(1989).
Nielsen (1968) studied the anatomy of the enigmatic 
Parabrotula plagiophthalma and Leucobrotula adipata and 
placed them in Zoarcidae on the basis of their 1:1 ratio of
vertebrae to fin pterygiophores, eel-shaped body, dorsal and 
anal fins confluent with the caudal, and lack of spiny rays, 
scales, and ventral fins. Later (Nielsen, 1973), the family 
Parabrotulidae was editorially erected for these two species 
(J.G. Nielsen, pers, comm., Nov. 1988) and family-level 
status for parabrotulids was maintained by Nielsen et al. 
(1990). While I earlier considered parabrotulids close to 
Ophidiiformes (Anderson, 1984b), Smith and Heemstra’s 
(1986) editorial decision placed the family in order “Zoar- 
ciformes,” a convention adopted to avoid unpublished data. 
This action was mistaken by Kimura et al. (1990) as origi­
nating with me.
Only the first of Nielsen’s characters, the vertebrae-to- 
pterygiophore ratio, has diagnostic value at higher levels for 
parabrotulids. This group cannot be closely related to zoar­
cids because of their paired nostrils, bilobed ovary, and well 
developed male intromittent organ. Parabrotulids share 
these characters with ophidiiforms, and they may be an 
offshoot of that order as they resemble certain aphyonids 
closely, despite their 1:1 ratio of vertebrae to fin pterygio­
phores. The 1:1 ratio in parabrotulids may be a reduction 
from the 2:1 state in ophidiiforms, a derivation in the oppo­
site direction from pterygiophore addition as seen in the 
gadid Enchelyopus (Fahay and Markle, 1984). A thorough 
review of parabrotulid anatomy and relationships is pend­
ing.
Makushok (1961a) reassigned the stichaeid (as Ce- 
bidichthyidae) subfamily Neozoarcinae of Jordan and Sny­
der (1902) (not Okada and Matsubara [ 1938]) as a subfamily 
within Zoarcidae. This group includes six or seven species 
placed in Neozoarces Steindachner, 1881 and Zoarchias 
Jordan and Snyder, 1902 (see Masuda et al., 1984). 
Makushok believed they were not stichaeids on the basis of 
the similarity of structure of the caudal skeleton with zoar­
cids and other reductional trends, such as a decrease in 
pectoral fin rays and absence of pelvic fins. The presence 
of spines in the first half of the dorsal fin, indicating 
stichaeid relationships, Makushok thought, was the result of 
evolutionary convergence. However, my analysis indicates 
that this group should be expanded to include three enig­
matic forms Makushok (1958) placed in Stichaeidae: Azy- 
gopterus corallinus Andriashev and Makushok, 1959, 
Eulophias tanneri Smith, 1902, and E. owashii Okada and 
Suzuki, 1954. All four genera are recognized here as form­
ing a distinct subfamily of Stichaeidae (below). Of the 
characters given by Makushok (1961a) to place the Neo­
zoarcinae in Zoarcidae, only the elongation of the tail with 
a concommitant reduction of caudal skeletal features may 
initially be regarded as potentially synapomorphous in these 
fishes. However, since this elongation and caudal reduction 
has occurred repeatedly in fossorial teleosts: e.g., 
Anarhichadidiae (Anarrhichthys ocellatus), Merlucciidae 
{Lyconus, Macruronus) and Engraulididae (Coilia). Since 
the neozoarcines share three synapomorphies (see below) 
with the Stichaeidae that neither shares with Zoarcidae, tail 
elongation and reduction of the caudal fin skeleton is con­
sidered a homoplastic, derived state in Zoarcoidei.
The neozoarcines are placed among the “higher 
stichaeoid” fishes (families Stichaeidae, Pholididae, and 
Scytalinidae) on the basis of the following synapomorphies
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which are expressed in all or most “stichaeoids” and are not 
expressed in Zoarcidae:
1) Dorsal fin of all pungent spines (Azygopterus), or pungent 
spines anteriorly, soft-rays posteriorly.
2) First anal fin-ray element spinous, enlarged.
3) Frontal bones long and narrow, their length 76% skull 
length, width 36% their length.
The neozoarcines have well developed pleural ribs, a char­
acter separating them from the pholidids and Scytalina; thus 
the inclusion of Neozoarcinae within Stichaeidae. Further, 
the neozoarcines lack the following important apomorphies 
that characterize zoarcids:
1) Postorbital canal exits posteriorly only through lateral 
extrascapulars.
2) Branchiostegal membranes attached to isthmus (entirely 
free only in the most primitive genus Lycozoarces and as 
a reversal in Lycodapus).
3) Caudal fin with one epural (two epurals only in Lyco­
zoarces).
Neozoarcinae is accorded subfamilial status within Stichaei­
dae and diagnosed relative to other Stichaeidae as follows: 
body and tail elongate, vertebrae 96-130+; caudal fin 
greatly reduced, confluent with dorsal and anal fms; two 
epurals present; parhypural fused to lower hypural elements; 
hypural 5 absent; no anterior ramus of supraoccipital ex­
tending under frontals; pectoral fin reduced, of 6-10 rays, or 
absent; lateral line, scales, and pelvic fms absent.
The neozoarcines are separable into two groups, herein 
accorded tribal status: the Eulophiini and Neozoarcini (Ta­
ble 1). The relationships and taxonomic status of the neo­
zoarcines is not central to the present study except to show 
that they are not zoarcids, but reductive stichaeids.
FAMILY NAME
Decisions on the proper family-group name for the eelpouts 
have been various, especially in the older literature. Confu­
sion stems from placing eelpouts with fishes having spine­
less fms, reduced, thoracic pelvics and 6 branchiostegal 
rays. The earliest known eelpouts were often placed in 
different suprafamilial groups or broadly expanded 
polyphyletic families, e.g., ophidioids (Reinhardt, 1838; 
Yarrell, 1841, 1859; Muller, 1846; Kaup, 1856), gobioids 
(Richardson, 1836, 1855; Reinhardt, 1838; DeKay, 1842; 
Storer, 1846; Carpenter and Westwood, 1863; Yarrell, 
1886), anguilloids (DeKay, 1842; Fitzinger, 1873), o r  blen-
nioids (Linnaeus, 1758; Bloch and Schneider, 1801; Cuvier, 
1829; Muller, 1846; Owen, 1846; Gunther, 1861; Gill, 
1862; Cope, 1873).
Norman (1966) and Gosline (1968) showed that the 
first Latinized generic name for an eelpout was Zoarcaeus 
Nilsson, 1832, based on ‘Les Zoarces” of Cuvier (1829). 
These two names applied to Blennius viviparus Linnaeus, 
1758. Despite the fact that both Zoarcaeus and Zoarces are 
junior objective synonyms of Enchelyopus Gronovius, 
1760, in the interests of nomenclatural stability, I follow 
Cohen and Russo’s (1979) argument in considering 
Gronovius’ names as unavailable for the purposes of zoo­
logical nomenclature. Cuvier’s "Zoarces," available under 
Article 11 (b)(ii) of the International Code of Zoological 
Nomenclature (ICZN), 1985, is based on a Greek word 
meaning “life-supporting,” spelled zoarkes, or zoarches, in 
the Roman alphabet.Nilsson (1832) and Swainson (1839), 
in attempting to recognize this spelling, seem to have ‘hard­
ened” their suffices, namely -caeus and -chus, respectively. 
Thus, Gosline (1968) proposed Zoarceoidae as the correct 
spelling of the family name derived from Nilsson’s generic 
name and Swainson proposed Zoarchidae for his. Gill 
(1893) gave the spelling Zoarcidae for Cuvier’s (1829) 
name and considered Lycodidae Gunther, 1862, a junior 
synonym. Gill probably proposed Zoarcidae after consult­
ing D. S. Jordan or his published work, as Jordan and Gilbert 
(1883) gave the family name Zoarcidae in their key (p. 79), 
yet listed all species in Lycodidae in their family accounts. 
Lycodidae has rarely appeared in faunal works since 1893, 
thus, according to Article ll(e)(iii) of the ICZN, Zoarcidae 
should be considered the correct family-group name for the 
eelpouts, as Zoarceoidae and Zoarchidae are based on sub­
sequent improper generic emendations.
CHARACTER MATRIX
The characters, their states and polarities listed below are 
those that were recorded for all genera, including characters 
later found to be cladistically homoplastic. Because of 
specimen rarity or type status, some Osteological observa­
tions were not possible, as deep dissection was not permitted 
(see Appendix 1). The order of presentation follows the 
sequence of anatomical systems as presented in the descrip­
tive part of the generic accounts. The coding of the plesio- 
morphous state is “0,” followed by the apomorphous 
state(s), coded “1,” or higher.
Table 1. Diagnostic characters of neozoarcine tribes Neozoarcini and Eulophiini.
Character Neozoarcini Eulophiini
Precaudal vertebrae 17-22 36-45
Sphenotic-parasphenoid juncture articulating not articulating*
Parietal-parietal juncture meeting in midline not meeting in midline
Vomerine & palatine teeth present absent
Branchiostegal rays 7 6
Pectoral-fin rays 9-10 0-7
Pyloric caeca present absent
* Observed only in Azygopterus corallinus. After Makushok (1958).
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Characters.
1) Adult body form: 0) body robust; 1) body slender.
Primitively, zoarcids have a stout, robust body (measured 
from anal-fin origin to dorsal-fin base; in relation to SL). 
The derived state is a low, slender body not necessarily 
correlated with increased vertebral number. Quantification 
of states revealed minimal overlap, thus some arbitrariness 
entered the coding of this character for two genera, 
Melanostigma and Ophthalmolycus. Quantification as fol­
lows: the primitive state ranged 0.093-0.164; mean, 0.121; 
SD, 0.014, n = 147 adults (30 genera); the derived state 
ranged 0.023-0.098; mean, 0.060; SD, 0.020, n = 85 adults 
(15 genera). Because this is a continuously variable char­
acter, juveniles of robust-bodied species present a more 
slender aspect than adults. A traditional character in zoarcid 
systematics, but without phylogenetic utility.
2) Tail length: 0) tail relatively short; 1) tail elongate.
Primitively, zoarcids have a short tail (for an eel-like fish). 
Quantification was based on measurements (anal fin origin 
to hypural tip) of the same specimens used for character 1. 
Range: 0.44-0.63; mean, 0.565; SD, 0.050.
The derived state is a longer tail and quantification was 
based as above. Range: 0.63-0.72; mean, 0.687; SD, 0.0299.
There is very poor correlation between number of ver­
tebrae and this character, so redundancy is minimized. Some 
forms with the primitive state of tail length (e.g., a few 
species of Pachycara and Lycodes) have as many or more 
vertebrae as some species with the derived state (Letholycus, 
Lyconema, Ophthalmolycus, Plesienchelys, Taranetzella). 
However, the longest tails are found in some genera that do 
possess the greatest number of vertebrae in their groups. 
Nevertheless, tail elongation appears to have occurred as 
some structural alteration (perhaps related to energy conser­
vation) more than just simple addition of vertebrae. Still, as 
with character 1, this continuously variable character was 
difficult to assess phylogenetically.
3) Squamation: 0) present; 1) absent.
The absence of scales in zoarcids is considered an apomor­
phic loss, as in other groups of fishes. Usually a generic 
character, scales are both p resen t and absent in 
Hadropareia, Lycenchelys, and Lycodes.
4) Condition of flesh: 0) firm; 1) gelatinous.
Primitively, zoarcoids have relatively firm, muscular bodies 
although this may become soft in isolated areas, particularly 
in the head region, where subcutaneous lipid deposits are 
stored. Fourteen zoarcid genera are considered to have ge­
latinous flesh, with significant subcutaneous deposits (de­
pendent on the state of individual nutrition), and this is 
considered a derived condition related to energy storage 
and/or increased buoyancy. This condition has also been 
observed in carapids, ophidiids, liparidids andpsychrolutids 
(Cohen, 1963; Peden and Anderson, 1978; Stein, 1978; 
Markle et al., 1983).
5) Lateral line: 0) present; 1) absent
Primitively, the body lateral line in zoarcids consists of 
superficial neuromasts (‘Tree lateralis organs” of Springer 
and Freihofer, 1976). It runs along the body midline gener­
ally, sometimes with separate dorsal and/or ventral
branches. Terminology of the lateral line rami follows 
Andriashev (1954, fig. 142). The body lateral line, but not 
necessarily superficial neuromasts of the head, has been lost 
in some deep-sea genera.
6) Lower jaw: 0) not deep; 1) deep.
Primitively, the ventral profile of the mandible is straight to 
slightly bowed in zoarcoids, and there is no appreciable 
thickening of bone or flesh at its mid-length. In four zoarcid 
genera (Puzanovia clade), the dentary bone is thickened and 
the lower jaw is appreciably more muscular than in other 
eelpouts. In the derived state, lower jaw to head length ratios 
ranged 21-28%; the plesiomorphic state ranged to less than 
14%.
7) Lip development: 0) present; 1) absent.
Four, non-homologous derived conditions are recognized in 
Zoarcidae in the state of development or attachment of the 
lips. The relative development of lateral lobes or thickening 
of the lips is quite variable in zoarcids (usually ontogenetic) 
and therefore has no phylogenetic value. All zoarcids have 
some degree of Up development except Andriashevia and 
Opaeophacus, which have lost them.
8) Upper lip attachment: 0) free; 1) adnate.
The upper Up is primitively fleshy and free of the snout at 
the symphysis in zoarcids. In Bilabria and Puzanovia the 
upper lip is adnate at the symphysis, forming a narrow space 
(Shmidt, 1950: fig. 9). The adnate lip of some specimens of 
Gymnelus, including the holotype of Gymnelis bilabrus 
Andriashev, 1937 [= Gymnelus viridis (Fabricius, 1780)] 
was shown to be either a rare condition or a preservation 
artifact by Anderson (1982b: 30).
9) Lower lip attachment: 0) adnate; 1) free.
Unlike the upper lip, the lower is primitively fleshy and 
adnate to the mandible in zoarcids, but usually does not form 
an appreciable free space. In the derived state (Aiakas) the 
lower lip is fleshy and completely free across the dentary 
symphysis.
10) Lip grooves: 0) absent; 1) present.
Primitively, the Ups are smooth, whether thin or fleshy. In 
the derived state (Crossostomus) both lips have deep 
grooves that may be scalloped or smooth (Gosztonyi, 1977: 
fig. 5).
11) Elongate facial papillae: 0) absent; 1) present.
Simple, elongate facial papillae have developed, especially 
anteriorly between head pores, along both jaws in Crossos­
tomus and Dadyanos (Gosztonyi, 1977, figs. 4 ,5 ,7). These 
papillae are broad based and rather tubular anteriorly. Dif­
ferently shaped simple, thin and low papillae have devel­
oped in Lyconema, Oidiphorus, and Piedrabuenia and these 
are considered non-homologous. Branched cirri have devel­
oped in Hadropogonicht hys and Pogonolycus. The pattern 
and structure of cirri and papillae in the latter 5 genera are 
autapomorphous for each genus.
12) Oral valve reduction: 0) free edge extends to 
vomer; 1) free edge well before vomer and valve 
laterally constricted; 2) absent.
Generally, the more primitive, shallow-dwelling zoarcids 
have well developed oral valves (“palatine membranes”
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Figure 1. Left lower jaw bones of 4 zoarcids showing de­
rived (A, B) and primitive (C, D) states of submental crest 
development. A) Lycodes vahlii, 346 mm SL. B) Lycodes 
toyamensis, 317 mm SL. C) Pachycara crassiceps, 445 
mm SL. D) Ophthalmolycus amberensis, 215 mm SL.
elsewhere). The degree of development of this feature is 
somewhat arbitrary. Well developed oral valves reach or 
slightly overlap the vomer and are well separated from the 
palate laterally. In the first derived state (e.g. Lycodes) the 
valve is poorly developed; the anterior portion is often fused 
to the palate and greatly restricted laterally. The Bothrocara 
clade has lost the oral valve entirely.
13) Oral valve enlargement: 0) free edge extends to or 
before vomer; 1) free edge greatly overlaps vomer.
The primitive state of oral valve development is derived in 
another direction than character 12 in zoarcids. In some 
deep-sea genera that apparently gulp prey, the tendency is 
toward oral valve reduction. The Puzanovia clade (also 
deep-sea), however, has greatly enlarged oral valves, free of 
the palate laterally and extending posteriorly well beyond 
the vomer.
14) Chin pad: 0) absent; 1) present.
Primitively in zoarcids the dentary symphysis is narrow, 
thin and smooth. In some species the skin may overlap the 
inner edges of the mandible forming a wide mandibular 
symphysis (Lycenchelys aratrirostris), but in this condition 
the skin is never thickened. In the derived state (Notoly­
codes), a thick, callus pad is developed (Gosztonyi, 1977: 
fig. 13).
15) Submental crests: 0) absent; 1) present.
The ventral surface of the dentary bones are primitively 
smooth and without protuberances in zoarcids, including 
those with thickened mandibles (character 6). In Lycodes 
(Fig. 1A, IB), a broad sheath of cartilage envelopes the 
dentaries, producing characteristic ridges, or “submental 
crests” (Andriashev, 1954; “mental crests” in Andriashev, 
1955a). This development appears to be a feeding adaptation 
of Lycodes. In 1939, A.P. Andriashev (pers. comm., 1987) 
observed a Lycodes polaris in a shipboard aquarium plow 
through mud using the crests as skids while “blowing” with 
its mouth (gill openings closed) to uncover infaunal prey.
16) Pseudobranch filaments: 0) 6-13; 1) 0-5.
Primitively, zoarcids possess about 6 or more feathery 
pseudobranch filaments. A trend toward reduction in the 
number and length of filaments is seen within each subfam­
ily and the derived state is diagnostic for some genera or 
species. A continuously variable character with a degree of 
arbitrariness in scoring, especially in Lycenchelys; it was not 
used in phylogenetic analysis.
17) Pyloric caeca state: 0) present; 1) absent.
The rudimentary pyloric caeca of zoarcids are primitively a 
pair of small nubbins set on either side of the entrance to the 
intestine. Gill’s (1863), finding them in Zoarces when they 
were overlooked by Gunther (1862), emphasizes the usual 
difficulty of authors since then in discerning and reporting 
their presence. No indication of caeca, not even a slight 
swelling in the region of the pylons, is evident in a few 
species and some genera (e.g. Hadropogonichthys, Ly- 
codichthys and Nalbantichthys).
18) Pyloric caeca development: 0) nubbins;
1) elongate.
The primitive, nub-like state of development of pyloric 
caeca is derived in another direction than loss (above). In 
some species or genera (e.g. Aiakas, Bothrocarina and 
Lycogrammoides) the 2 caeca are lengthened into finger- 
like projections equal to one or more eye diameters.
19) Eye lens: 0) normal; 1) lens with opaque matter.
The lenses of zoarcids are uniformly transparent spheres, as 
in other fishes. However, Opaeophacus is apparently 
unique among vertebrates in having a vertical cavity filled 
with an opaque material.
20) Parasphenoid wing height: 0) high; 1) reduced.
Primitively in zoarcoids, the Parasphenoid wing reaches 
above the mid-height of the trigeminofacialis foramen, has 
a long articulation with the pterosphenoid, and usually a 
short ramus extending onto the prootic (Fig. 2A; Makushok, 
1958,1961a). In the derived state, the wing is much reduced 
in extent (Fig. 2B), and the derived state is independent of 
general skull shape.
Figure 2. Neurocrania of 2 zoarcids showing primitive 
(A) and derived (B) states of Parasphenoid wing.
A) Lycodes vahlii, 346 mm SL. B) Lycenchelys belling- 
shauseni, 266 mm SL.
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21) Frontal corner: 0) squared off; 1) tapering.
In the primitive state, the frontals, when viewed dorsally, 
form a squared-off edge in the vicinity of the foramina 
leading to the first postorbital pore (just behind the orbit). 
The bones are narrow and their mid-orbital width always is 
less than 15% of the frontal length (Fig. 3A, 3B). In the 
derived state, the frontals taper evenly to their anterior tips, 
and the mid-orbital width is always greater than 19% of the 
frontal length (Fig. 3C, 3D).
22) Frontal ramus: 0) long; 1) shortened.
In the primitive state, the frontal anterior ramus, forming the 
roof of the orbit, is long and usually bowed. The ramus, 
measured from its anterior tip to a level with the opening 
into the posterior myodome is 52-73% of the total frontal 
length in those Lycodinae with the plesiomorphous state. In
Figure 3. Dorsal views of neurocrania of 4 zoarcids 
showing primitive (A, B) and derived (C, D) states of 
frontal bone shape (ethmoid region removed). A) Ly­
codes vahlii, 346 mm SL. B) Bothrocara pusillum, 145 
mm SL. C) Crossostomus fasciatus, 118 mm SL. D) 
Iluocoetes elongatus, 147 mm SL.
the derived state, the frontal ramus is short, measuring
41-48% o f the total frontal length.
23) Frontal fusion: 0) separate; 1) fused.
The frontal bones are separate, showing a complete suture 
in the plesiomorphous state in zoarcoids. Uniquely in No­
tolycodes, the bones are fused and show no trace of a suture 
along their entire length (Anderson and Gosztonyi, 1991, 
fig. 6).
24) Cranium width: 0) wide; 1) narrowed.
The width of the neurocranium in the plesiomorphous state 
is variable, but measured across the frontals at their widest 
point ranges from about 50% of total cranium length to 
77-84% in Oidiphorus (Anderson, 1988a). A narrowing of 
the neurocranium occurs in some zoarcids without an appar­
ent elongation of the entire head (e.g., the “round-headed” 
Puzanovia clade). In this derived state, the cranium width 
measures 26-40% of cranium length.
25) Frontal-parasphenoid articulation: 0) not 
separated by pterosphenoid; 1) separated by 
pterosphenoid.
Primitively, the frontals articulate with the Parasphenoid at 
the posterior border o f the orbit, where they are joined by 
the pterosphenoid (Fig. 2). In the derived state the ptero­
sphenoid is enlarged and separates the frontals and Paras­
phenoid (e.g., Derepodichthys, Exechodontes, Lycodapus, 
Lyconema, Melanostigma and Seleniolycus).
26) Sphenotic-parietal articulation: 0) separated by 
frontals; 1) in contact.
The sphenotics and Parietals are separated from one another 
in most zoarcids and all zoarcoids observed. The derived 
state occurs in several genera (e .g ., Derepodichthys, 
Exechodontes, Lycodapus, Melanostigma) and is appar­
ently due to the expansion of the Sphenotic and retreat o f the 
posterolateral edge o f the frontals from the parietal area.
27) Parietal-parietal articulation: 0) separated from 
mid-line; 1) in contact.
The Parietals are primitively small, squarish and separated 
from the cranial mid-line in zoarcoids (Fig. 3A-C). In the 
derived state (Iluocoetes, Fig. 3D), they are enlarged and 
meet in the mid-line, apparently independently, in many 
other zoarcoids. No, or little, correlation between skull 
height, width or length and parietal articulation was found.
28) Supraoccipital blade: 0) present; 1) absent.
Primitively, the supraoccipital bone has an anterior ramus, 
or blade, projecting under the frontals. The blade is lost in 
Dadyanos and is reduced to a tiny, thorn-like projection in 
Derepodichthys.
29) Supraoccipital — exoccipital articulation: 0) 
narrowly contacting or excluded by epioccipitals 
(epiotics); 1) broadly contacting.
In the primitive state of this character, the exoccipitals are 
either excluded mesially from the supraoccipital by the 
epioccipitals or contact them for only a short distance. The 
derived state, found in Gymnelus and Gymnelopsis (see 
Anderson, 1982b), appears to be the result of neurocranium 
strengthening through increased ossification.
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30) Anterior section of pterotic: 0) narrower than 
posterior section; 1) wider than posterior section.
Primitively, the anterior portion of the pterotic (viewed 
dorsally) roughly tapers to a point where it articulates with 
the frontals and Sphenotic, and is much narrower than the 
rather bulbous posterior portion, which forms the dorsal 
border of the labyrinth canals. The derived state is found in 
Plesienchelys, in which an expanded anterior portion of the 
bone accomodates the postorbital canal (Anderson, 1988b, 
fig. 2).
31) Head pores: 0) present; 1) absent.
The cephalic lateralis pores primitively are small, rounded 
openings but are enlarged as deep oval pits in some zoarcids, 
particularly species of Lycenchelys. Skin usually grows 
over and closes the head pores of large adults of some 
species of Arctic Lycodes, but young stages have the pores. 
Uniquely, head pores never develop in the neotenic Exechodontes 
. Head pore terminology is given in Fig. 4.
Figure 4. Head pores of a hypothetical, primitive (gym- 
neline) eelpout. Nasal and interorbital pores in the 
supraorbital canal; other pores after like-named canals.
32) Interorbital pores: 0) present; 1) absent.
Primitively, the interorbital pore is present in zoarcids and 
bathymasterids. It has been lost in the majority of genera. 
The interorbital pore is often doubled in some species of 
Lycodapus (Peden and Anderson, 1978). As with Lyco­
dapus, its presence in some other Lycodinae is considered 
a reversal.
33) Suborbital bone configuration: 0) circular 
pattern; 1) L-shaped pattern.
Primitively, 5 or 6 suborbital (infraorbital) bones form a 
semicircle immediately below the orbit, and are large and 
closely spaced (Fig. 5, A & B). Deep-sea species with the 
primitive condition (e.g. Melanostigma) have the ossified 
portion of the suborbital chain reduced, but a cartilaginous 
matrix remains retaining the circular pattern.
In the derived condition, there are usually 7 or more 
suborbital bones and they have decreased in relative size and 
moved away from the orbit forming 2 rami. The lower 
ramus generally parallels the upper jaw to a point behind it, 
where it joins an ascending group of bones at a right angle, 
or nearly so (Fig. 5, C & D). This shape appears as a 
reversed “L.” Some zoarcids, notably Derepodichthys, 
Letholycus, Lycodapus and Thermarces have secondarily 
reduced the suborbital chain, but the pattern of their pores 
and/or possession of other characters indicates their position 
in the derived group (Lycodinae). All Lycodapus have only 
the first (lacrimal) bone remaining and no suborbital pores, 
a condition paralleling that of the stichaeid subfamily Lum- 
peninae (Makushok, 1958). The number of suborbital pores 
and bones within a genus is so highly variable that this 
character has limited diagnostic value and was not consid­
ered for phylogenetic analysis, although bone reduction or 
addition could be considered autapomorphous for some 
lineages (e.g. Letholycus, Lycodichthys). Nelson (1969) 
characterizes the primitive suborbital bone configuration in 
lower teleosts and discusses fusion and loss of elements.
showing primitive and derived states. A) Zoarces gillii, 
229 mm SL. B) Gymnelus \iridis, 156 mm SL. C) Bothro- 
cara tanakae, 323 mm SL. D) Lyconema barbatum, 160 
mm SL.
34) Dorsalmost preopercular foramina: 0) foramen 7 
atmid-height of Preopercle, foramen 8 below dorsal 
edge; 1) foramen 7 above mid-height of Preopercle, 
foramen 8 at dorsal edge.
In Zoarces the 2 dorsalmost preopercular foramina (leading 
to pores 7 and 8) have been shifted dorsally (Fig. 6A-C). 
Primitively, these 2 foramina are low, the eighth located just 
below the dorsal edge (Fig. 6D-F).
9
Figure 6. Preopercula of 6 zoarcids. Numbers refer to 
foramina in counted preoperculomandibular pore system. 
A) Zoarces elongatus, 242 mm SL. B) Zoarces viviparus, 
193 mm SL. C) Zoarces americanus, 261 mm SL. D) Ly­
codes vahlii, 246 mm SL. E) Gymnelus viridis, 139 mm 
SL. F) Bothrocara brunneum, 338 mm SL.
35) Preopercular and mandibular canals:
0) continuous; 1) separated.
Primitively, the mandibular and preopercular branches of 
the preoperculomandibular lateralis canals are continuous. 
For the sake of simplicity, pore counts here for both canals 
are combined in the generic accounts. In the derived state, 
a septum separates the branches posterior to the pore exiting 
the anguloarticular (pore 5).
36) Number of lateral extrascapulars: 0) 2; 1) 0-1.
Primitively, there are 2 tubular lateral extrascapulars joining 
the postorbital and occipital (supratemporal) canals (Fig. 
10B). The first extrascapular usually lies above the pterotic- 
epioccipital juncture, and pieces of it, or the entire bone, 
often fuse with the neurocranium, though it remains distinct. 
The second extrascapular lies imbedded in tissue distally, 
just anterior to the supracleithrum; it is often lost.
37) Supratemporal commissure and occipital pores: 0) 
present; 1) absent
The supratemporal commissure opens through 1 medial, 2 
lateral or all 3 occipital pores (also termed “coronals”) and 
has been lost repeatedly in zoarcids. Loss of the commis­
sure and/or pores does not uniquely characterize any genus. 
Some zoarcids retain the commissure or an incomplete part, 
even though it may not open through any pores (e.g. 
Melanostigma and Pogonolycus).
38) Postorbital pores: 0) present; 1) absent.
Primitively, 3-4 postorbital pores are present in zoarcids 
(Fig. 4). In some species only pore 1, located behind the 
eye, is present; in others, only pore 4 is present. The derived 
state, loss of all 4 pores, occurs in Exechodontes and 
Melanostigma. In the latter, only the 2 most primitive 
species (M, vitiazi and M. gelatinosum) retain pore 1 in most 
individuals.
39) Posterior nasal pores: 0) present; 1) absent.
The supraorbital canal is divided into 2 sections: 1) the 
anterior portion, opening through nasal pores, located im­
mediately anterior (or mesial) and posterior to the nostrils, 
and 2) the posterior portion, opening via the interorbital 
pore(s), located between the eyes (Fig. 4). Primitively in 
zoarcids, both nasal pores are present and single. The 
posterior nasal pore is lost in Melanostigma and a few 
species of Lycenchelys.
40) Posterior nasal pore development: 0) single; 1) 
double.
The single, rounded posterior nasal pore is apomorphously 
doubled, producing smaller, twin pores, in Nalbantichthys 
and a few species of Lycodes.
41) Dentary foramina: 0) foramina for preoperculo­
mandibular pores 1-4 present; 1) anterior foramina 
absent.
Primitively, there are 3 closely spaced anterior foramina and
1 posterior foramen in the dentary from which arise preop­
erculomandibular pores 1-4 in zoarcids (Figs. 1,4). One or
2 foramina, variously placed, have been lost in Gymnelus 
pauciporus, Gymnelopsis, some Krusensterniella, and Ly­
codapus, and each loss represents a unique, therefore non- 
homologous, condition.
42) Pore from ventralmost preopercular foramen: 0) 
absent; 1) present.
The ventralmost preopercular foramen in zoarcids usually 
does not open to a cheek pore, although primitively it does 
so in other zoarcoids. Thus, within Zoarcidae, the plesio- 
morphous condition is pore absence. The occurrence of a 
pore at this position in Lycodapus and a few species of 
Lycenchelys and Melanostigma is an atavism for these 
zoarcids.
43) Male caniniform dentition: 0) absent; 1) present
Primitively, zoarcids have small, conical teeth set variously 
in rows. Females often have more and smaller teeth than 
males. The males of Bothrocarina, Lycodapus, Lycogram- 
moides, Melanostigma, Oidiphorus and both sexes of Dere- 
podichthys have enlarged, anterior canines, becoming fang- 
or tusk-like in Bothrocarina, Derepodichthys and Lyco­
dapus.
44) Incisiform dentition: 0) absent; 1) present
The monotypic genus Dadyanos uniquely possesses incisi­
form, or ‘blade-like” teeth (Gosztonyi, 1977, fig. 7). Both 
sexes have this type of dentition and they develop from 
simple, conical teeth (Gosztonyi, 1984, fig. 2).
45) Palatine teeth: 0) present; 1) absent
Palatine teeth loss is apomorphous and widespread among 
the zoarcids. Specimens of a few species which may nor­
mally have palatine teeth have been found to lack them. 
Because of this and the loss of teeth in some, but not all, 
species of a few genera, this character is not used at the 
generic level.
46) Vomerine teeth: 0) present; 1) absent.
The apomorphous loss of vomerine teeth is usually corre­
lated with palatine tooth loss and this character is treated 
similarly.
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47) Branchiostegal membrane: 0) free of isthmus; 1) 
attached to isthmus, with gill slit extending to or below 
ventral edge of pectoral base; 2) attached to isthmus, 
with gill slit extending to about mid-pectoral base;
3) gill slit above pectoral base, pore-like.
Primitively, the branchiostegal membrane is free of the 
isthmus in zoarcoids. Although this condition may itself be 
derived from a plesiomorphous state of attachment in basal 
perciforms, it is treated as cladistically primitive at this level 
of universality. Among zoarcids, the membrane is primi­
tively free only in Lycozoarces. The membrane of Lyco­
dapus is free for only a few millimeters posteriorly; the 
remainder is attached to the isthmus by a narrow frenum. In 
most zoarcids the gill slit extends ventrally to the lower edge 
of the pectoral base or well below it. In some genera 
(primitive gymnelines) it is much restricted, extending in 
adults to the mid-pectoral region, or is a small, pore-like 
opening well above the fin (derived gymnelines).
48) Palatopterygoid series development: 0) well 
developed; 1) reduced.
The plesiomorphous state of this character typifies well 
ossified zoarcids. The mesopterygoid and ectopterygoid 
contact half or more of the anterior and dorsal edges of the 
quadrate (Fig. 7, A & B). In the derived state, the mesop­
terygoid and ectopterygoid contact less than half the length 
of the quadrate, or are mere splints (Fig. 7, C & D). Primi­
tively, the metapterygoid is equal in size or larger than the 
quadrate; the derived condition is a metapterygoid smaller 
than the quadrate.
Figure 7. Palatopterygoid series development in 4 zoar­
cids showing primitive (A, B) and derived (C, D) states.
A) Zoarces viviparus, 193 mm SL. B) Lycodichthys dear- 
borni, 206 mm SL. C) Bothrocarina microcephala, 338 
mm SL. D) Derepodichthys alepidotus, 127 mm SL.
The relative sizes, reductions and conditions of the 
articular surfaces of the pterygoid bones in the No- 
tothenioidei were used in phylogenetic analysis by Iwami 
(1985). Voskoboinikova (1982) concluded that the reduc­
tion of the mesopterygoid and ectopterygoid in no- 
tothenioids was the result of the functional loss of a 
ligamentous hinge between reduced palatine bones and the 
hyomandibula.
49) Posterior ramus of hyomandibula: 0) short; 1) 
elongate.
Primitively, the posterior ramus of the hyomandibula, which 
articulates with the opercle, is not greatly produced and is 
about the same length as the anterior ramus (Fig. 8A-C). 
Some South American zoarcids possess the character in the 
derived state, in which the posterior ramus is much elon­
gated (Fig. 8D-F).
Figure 8. Posterior suspensorium and opercular bones of 
6 zoarcids exhibiting primitive (A-C) and derived (D-F) 
states of the hyomandibula. A) Gymnelus viridis, 139 
mm SL. B) Lycenchelys camchatica, 145 mm SL. C) 
Bothrocara pusillum, 145 mm SL. D) Maynea puncta,
149 mm SL. E) Dadyanos insignis, 198 mm SL.
F) Austrolycus laticinctus, 194 mm SL.
50) Ceratohyal-epihyal articulation: 0) smooth; 1) 
interdigitating.
The juncture of these 2 hyal bones is primitively a smooth, 
cartilage-filled space (Fig. 9A-C). In the derived state, the 
bones form an interdigitating articulation (Fig. 9D-F).
INTHY
Figure 9. Left hyoid bars (lateral view) of 6 zoarcids 
showing primitive (A-C) and derived (D-F) states of the 
Ceratohyal-epihyal juncture. A) Zoarces viviparus, 193 
mm SL. B) Lycodes vahlii, 346 mm SL. C) Bothrocara 
pusillum, 145 mm SL. D) Austrolycus depressiceps, 209 
mm SL. E) Crossostomus fasciatus, 118 mm SL.
F) Dadyanos insignis, 198 mm SL.
51) Branchiostegal ray reduction: 0) rays 6; 1) rays
4-5.
Primitively, 6 branchiostegal rays are present in zoarcids 
(and many zoarcoids). Ray formulas presented in the ge­
neric accounts give those attached to the ceratohyal plus
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those on the epihyal. The formula 4 + 2 is typical of most 
zoarcids (Fig. 9). Individual variation in ray number is 
widespread, but rare. The derived state is loss of the first 
and/or second ceratohyal ray(s), e.g. Krusensterniella, Ly­
codonus, Notolycodes, Piedrabuenia and Pogonolycus.
52) Branchiostegal ray addition: 0) rays 6; 1) rays 7-8. 
Derivation in branchiostegal ray number is found in the 
addition of rays, as well as reduction. In the derived state 
rays are added anterior to the first ceratohyal ray of the 
primitive state. The formulas 5 + 2 and 6 + 2 characterize 
Hadropareia.
53) Lower pharyngeal teeth: 0) present; 1) absent.
Primitively, the fifth ceratobranchials are toothed in zoar­
cids. Apomorphous loss of these teeth in zoarcids occurs in 
Exechodontes, Melanostigma and Oidiphorus.
54) Upper pharyngeals: 0) 3; 1) 2.
Primitively, there are 3 pairs of ossified infrapharyngobran- 
chial bones in zoarcoids; all bear tooth plates. These bones 
are associated with gill arches 2-4. (the first has been lost or, 
rarely, is a small cartilaginous remnant). The bone that has 
been lost producing the derived state is that of gill arch 4. 
This state is correlated with the derived state of character 53 
except in Derepodichthys, which has retained the lower 
pharyngeal teeth.
55) Shape of first epibranchial: 0) rod-like; 1) fan­
shaped.
The distal end of the first epibranchial is primitively a 
subcircular rod with a cartilaginous tip. In Bilabria, the 
bone is dorsoventrally flattened into a fan-shaped articular 
surface.
56) Postorbital canal passage: 0) through lateral 
extrascapulars, posttemporal and supracleithrum; 1) 
through lateral extrascapulars only.
The postorbital lateralis canal passes through foramina in 
the base of the posttemporal and dorsally through the su-
Figure 10. Neurocrania and bones passing the postorbital 
canal. A) Zoarchias veneficus (Stichaeidae), 55 mm SL. 
Fifth postorbital pore opens from dermal tube between post­
temporal and supracleithrum. B) Zoarces viviparus (Zoar­
cidae), 193 mm SL. Tubular structures of posttemporal 
and supracleithrum lost; no fifth postorbital pore.
pracleithrum primitively in zoarcoids (Fig. 10A). In zoar­
cids, the canal terminates before reaching the posttemporal 
(Fig. 10B).
57) Posttemporal ventral ramus: 0) well developed; 1) 
weak or absent.
The posttemporal has a bony ventral ramus which is li- 
gamentously attached to the intercalar. Primitively it is well 
developed in zoarcoids and is about one-third to one-half the 
length of the dorsal ramus that articulates with the epioccipi­
tal. The length of this ramus is variable among genera. 
Generally, the most weakly ossified zoarcoids have poorly 
developed rami, such as Scytalina, Ptilichthys and deep-sea 
zoarcids.
58) Cleithrum ventral ramus: 0) absent; 1) present
Primitively, the cleithrum in zoarcoids is not produced 
ventrally into an elongate ramus, and the pelvic bones insert 
distally just slightly anteroventrally of the pectoral base. 
Derepodichthys bears a greatly elongated, anteriorly di­
rected ventral ramus, with the pelvic bones inserting at its 
end under the eye (Anderson and Hubbs, 1981, fig. 8). This 
condition parallels that of most Ophidiinae (Cohen and 
Nielsen, 1978, fig. 14).
59) Scapular foramen: 0) enclosed by bone; 1) open.
A large foramen passes nerves and blood vessels through 
the scapula of many teleosts. In zoarcoids it is primitively 
completely enclosed by bone (Starks, 1930; Anderson, 
1982b). In zoarcids the derived condition is present in 
Derepodichthys (Anderson and Hubbs, fig. 8).
60) Scapular strut: 0) present; 1) absent.
In adult zoarcids the scapula primitively bears a posteriorly- 
directed strut in its dorsal edge that extends to articulate with 
the upper 2-3 pectoral rays (Fig. 11, A & B). This strut has 
been lost with the rounding of the scapula in Lycodapus, 
Lycogrammoides and Bothrocarina (Fig. 11, C & D).
61) Postcleithrum: 0) present; 1) absent.
Primitively in zoarcids the postcleithrum is a slender, me­
dially-bowed bone lying just mesial to the pectoral actinosts. 
It has been lost in Nalbantichthys, Opaeophacus and Andri- 
ashevia.
62) Number of pectoral actinosts: 0) 4; 1) 2-3; 2) 
absent.
Primitively, there are 4 pectoral actinosts (radials) in zoar­
coids, as in most higher teleosts. These are reduced (not 
fused) to 2-3 in Derepodichthys, Lycodapus and most 
Melanostigma species. Andriashevia and Opaeophacus 
have lost the pectoral actinosts.
63) Pectoral fin: 0) well developed; 1) reduced.; 2) 
minute, nub-like; 3) absent
The pectoral fms of zoarcoids in the plesiomorphous state 
are large, extending to about mid-body and composed of 
about 14-24 rays. Zoarcids with fins in this state that have 
been observed use them in a sculling fashion while swim­
ming (e.g. Lycodes, Bothrocara). Two derived states char­
acterize fin reduction. In the first stage, the fins do not reach 
near the mid-body and are composed of about 6-13 rays (e.g. 
Exechodontes, Gymnelus, Letholycus, Seleniolycus). In the 
second stage, the fins are tiny and are composed of 8 rays
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or less (e.g. Derepodichthys, Lycodapus, Nalbantichthys). 
The fin is entirely lost in Andriashevia (see character 62).
Figure 11. Right pectoral girdle (lateral view) of 4 zoar­
cids showing primitive (A, B) and derived (C, D) states in 
scapular shape (pelvic bones, fin rays, postcleithra, supra- 
cleithra and posttemporals not shown). A) Zoarces vivi- 
parus, 193 mm SL. B) Lycenchelys paxillus, 173 mm SL. 
C) Lycodapus fierasfer, 99 mm SL. D) Bothrocarina mi- 
crocephala, 338 mm SL.
64) Number of pelvic-fin rays: 0) 2-3; 1) absent.
All zoarcids that have pelvic fms, except Derepodichthys, 
have them in a rudimentary state. Derepodichthys has well 
developed, stalked pelvic fms. Most zoarcids with the fin 
have 3 soft rays, although Lycodes (Petroschmidtia) has a 
flattened, branched “spine” (Matsubara and Iwai, 1951a), 
considered non-homologous with true fin spines here. In 
some zoarcids, the mesial ray is much reduced, becoming 
unbranched and unsegmented, (Anderson, 1988a: fig. 27), 
but is bilaterally divided near the base. The mesial “spine” 
of subgenus Petroschmidtia is a similar structure, but is 
flattened and enlarged.
The teratological and phylogenetic significance of pel­
vic fin loss has been discussed by numerous authors, and 
this has been correlated with increased temperature during 
development or elongation and a fossorial habitus (Gunther, 
1867; Day, 1876: 498; Eigenmann and Cox, 1901; Hora, 
1921; Wales, 1930; Myers and Shapovalov, 1931; Myers, 
1944; Marr, 1945). J. Nelson (1990) found little correlation 
between body shape and pelvic fm loss. Myers (1944 and 
unpublished ms., Smithsonian Institution Archives) re­
viewed many records of pelvic loss in teleosts and recom­
mended against recognition of genera based solely on this 
character. This idea is adopted here, especially in view of 
the fact that these fms are in a rudimentary state when
present anyway. Pelvic fms are present or absent in the 
following zoarcid genera: Crossostomus, Lycenchelys, Ly- 
codichthys, Oidiphorus, Ophthalmolycus and Pachycara. 
Moreover, pelvic fins are present or absent in the following 
zo arc id  species: Pachycara brachycephalum, P. 
mesoporum, P. sulaki, Lycenchelys monstrosa and Crossos­
tomus chilensis.
65) Pelvic-fin membranes: 0) rays joined, ensheathed;
1) rays exserted
Zoarcids retaining the rudimentary pelvic fms primitively 
have the rays closely joined and ensheathed by the dermis 
of breast. In the derived state, in 5 genera endemic to the 
Magellan Province, the fm rays are exserted beyond the 
membranes (not well expressed in juveniles).
66) Pelvic bone: 0) present; 1) absent.
The pelvic bones (basipterygia) of zoarcids are short, irregu­
lar splints, usually about the same relative size in those 
species with pelvic fms as those without them. In a few 
genera (e.g. Andriashevia, Opaeophacus, Puzanovia, Ther- 
marces) the bones have been lost.
67) Number of vertebrae: 0) 58-71; 1) 72-105; 2) 109- 
134; 3) 134-150.
Trends toward myomere addition are seen in several zoarcid 
lineages. Within the most parsimonious hypothesis of rela­
tionships, vertebral increases from that of Lycozoarces 
(65-71) are considered apomorphous. However, on the basis 
of other characters, reversals have occurred twice in Gym- 
nelinae and thrice in Lycodinae (e.g., Dieidolycus, Lyco­
dapus and the problematic Oidiphorus). Total number of 
vertebrae seems to reflect an important, yet interpretatively 
difficult transformation series. Taken separately, the num­
ber of precaudal and/or caudal vertebrae is often diagnostic 
for species, but usually not large genera. Zoarcids with 134 
or more vertebrae are represented by a very few species of 
Lycenchelys (always scored 2) and the Puzanovia clade 
(scored 3).
68) Retrograde dorsal fin origin: 0) first 
pterygiophore associated with vertebrae 1-2; 1) assoc­
iated with vertebrae 3-17.
In species of some genera (Gymnelopsis, Gymnelus, Ly­
cenchelys, Lycodes and Lycodonus) there is a continuum of 
vertebrae, up to 17, with which the dorsal fm originates. In 
other genera the dorsal origin is more or less constant, thus 
the derived state may diagnose some genera or species, but 
not others. The first ray-bearing dorsal pterygiophore is said 
to be associated with that vertebra with its neural spine 
immediately anterior to it (Anderson, 1988a). A continu­
ously variable character.
69) Advanced dorsal fin origin: 0)first pterygiophore 
associated with vertebra 1 or greater; 1) first 
pterygiophore anterior to first vertebrae.
This character is a derivation in the opposite direction as 68. 
In some zoarcids (e.g. Gymnelus popovi and Bilabria spp.), 
the first ray-bearing pterygiophore is located between the 
neurocranium and the neural spine of the first vertebra. 
There may be up to three pterygiophores and two rays 
involved in the derived state. Some South American genera 
also possess the derived state.
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70) Posterior dorsal-fin pungent spines: 0) absent; 1) 
present.
Primitively in zoarcids and bathymasterids, elements of the 
dorsal fin, with the exception of a few anteriormost “flexible 
spines,” are soft rays. The genera Krusensterniella and 
Zoarces have developed a short series of pungent spines in 
the fm. These are near the tail tip in Zoarces, but near 
mid-fin in Krusensterniella (Schmidt, 1917; Andriashev, 
1938; Lindberg and Krasyukova, 1975; Bigelow and 
Schroeder, 1953). This condition has been used to ally these 
forms in the past, but its expression is viewed here as 
non-homologous since the architecture of the fin as a whole 
is different (pungent spine location plus fin elements com­
posed entirely of flexible spines anterior to the pungent 
spines in Krusensterniella; soft rays anteriorly in Zoarces).
71) Middle-dorsal-fin elements: 0) absent; 1) present
An autapomorphous condition for Krusensterniella is the 
presence of 2-20 pungent dorsal-fin spines located about 
mid-fin length, thus far anterior to their position in Zoarces 
(see 70 above).
72) Free dorsal-fin pterygiophores: 0) 0-2; 1) 3-14.
Primitively in zoarcids there are no, or very rarely 1-2, free 
(ray-less) dorsal-fin pterygiophores (interneurals, supraneu- 
rals or predorsal bones) in front of the first dorsal-fm ptery­
giophore (Anderson, 1982b). The number of free
B
Figure 12. Dorsal fin elements of Lycodonus mirabilis, 
278 mm SL. A) Vertebrae 15-17, pterygiophores showing 
dorsal scutes and first 3 dorsal rays. B) Posteroventral 2/3 
view of a dorsal pterygiophore.
pterygiophores in the derived state is individually variable, 
but diagnostic for some species of Gymnelopsis, Gymnelus, 
Lycenchelys and Lycodonus. A continuously variable char­
acter.
73) Unpaired fin scutes: 0) absent; 1) present.
Primitively in zoarcoids, the pterygiophores of the unpaired 
fms are lateralllaterally compressed and without bony proc­
esses. The zoarcid genus Lycodonus (4 species) is partly 
defined by the development of a broadening of the distal part 
of the pterygiophores to form a fin-base scute (Fig. 12). This 
autapomorphy serves to give support to the fms in these very 
elongate fishes.
74) Number of epurals: 0)2; 1)1; 2) absent.
The zoarcoids primitively possess 2-3 epural bones. Among 
zoarcids, only Lycozoarces has retained the primitive con­
dition with 2 epurals (Fig. 13A; Monod, 1968: 541). All 
other zoarcids have only 1 epural except Nalbantichthys, 
which has lost the bone (Fig. 13, B & C).
Figure 13. Caudal skeletons of 2 zoarcids; B and C from 
radiographs. A) Lycozoarces hubbsi, 152 mm SL, exhibit­
ing primitive state with 2 epurals. B) Nalbantichthys elon­
gatus, holotype, 135 mm SL, and C) N. elongatus, para­
type, 108 mm SL, exhibiting second derived state of this 
character (epurals lost).
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75) Number of epural caudal-fin rays: 0) 3; 1) 1-2.
Loss of caudal rays attached to the epurals is apomorphous 
in all zoarcoids. The plesiomorphous state for Zoarcidae is 
found only in Lycozoarces. Variation in epural ray counts 
is rare in all genera. Three epural rays were found in only 2 
of 162 Gymnelus viridis (Anderson, 1982b).
76) Total number of caudal-fin rays: 0) 13-15; 1) 9- 
12; 2) less than 9.
Loss of caudal-fin rays attached to the hypurals is a ho­
moplastic reduction in zoarcids. Lycozoarces is partly di­
agnosed by the plesiomorphous state of this character. Most 
zoarcids have 9-12 rays, but a sharp reduction to as few as 
5 is seen in some genera (both deep-sea and shallow-dwell­
ing forms). A continuously variable character.
PHYLOGENETIC ANALYSIS
The character matrix (Table 2), composed of both newly 
discovered and traditional characters, reveals a great degree 
of homoplasy within Zoarcidae. Much of this is explained 
by loss or reduction thought to be the genome’s response to 
lowered energy requirements for life in the deep-sea and 
adaptation to a fossorial habitus. The HENNIG86 analysis 
for large data sets with all characters produced 6 equally 
parsimonious trees with a length of 228, ci = .37, and ri = 
.66. Refinements with uninformative characters (Table 2) 
deleted and further runs revealed only subfamily Gymneli- 
nae, the Bothrocara-group and the Maynea — group of ly- 
codine genera produced significant resolution of the present 
matrix. The Lycodinae is replete with homoplasy.
Among the suborder Zoarcoidei, monophyly of the 
zoarcids is corroborated by the termination of the postorbital 
canal at the lateral extrascapulars (character 56); it is thus 
free of the pectoral girdle bones (Fig. 10). The monotypic
Lycozoarces hubbsi, is the primitive sister group of all other 
zoarcids and, was placed by itself in subfamily Lycozoarci- 
nae by Andriashev (1939: 76). This is corroborated here, 
and Lycozoarces exhibited a single derived state, loss of 
scales (character 3).
A tree reveals that the three remaining subfamilies are 
defined by 4 apomorphic states (Fig. 14). At the fourth 
node, the branchiostegal membrane attaches to the isthmus, 
and the gill slit is wide. Subfamily Gymnelinae exhibits 
a second state of gill slit restriction, with the opening
Figure 14. Phylogenetic hypothesis of relationships of 
subfamilies of Zoarcidae. Numbers are characters listed in 
matrix, subscripts their states. Black bars, synapomor­
phies; open bars, homoplastic, derived characters; circled 
number, the only derived character for that clade within 
Zoarcidae. Apomorphic characters for clade A: 1) 
basisphenoid lost; 2) posterior nostrils lost; 3) mesial part 
of A 2,3 of adductor mandibulae posteromesial to levator 
arcus palatini; for clade B: 1) scales minute or lost; 2) 
basipterygia rod-like; 3) pelvic fms reduced.
Figure 15. Phylogenetic hypothesis of relationships of the genera of Gymnelinae. Open bars: homoplastic apomorphies 
within Zoarcidae, R indicates reversal; closed bars: non-homoplastic and unreversed apomorphies. Numbers are characters 
listed in matrix, subscripts their states.
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Table 2. Character matrix of the Zoarcidae. See text for discussion of numbered characters and their scores.
Character
Genus 1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Lycozoarces 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Zoarces 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1  1 1 0 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 3 0 0 1  0 0 0 1 1 1
Bilabria 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1  1 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 1 1 1
Davidijordania 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 1 1
Hadropareia 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 - 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 1 2
Krusensterniella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  1 0 0 0 0 0 2 0 0 0  1 0 0 0 0  1 1 0 0 0 0 0 1 1 - 0 2 0 0 0  1 0 0 1 1 2
Gymnelopsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0  1 0 0 0 0 0 2 0 0 1  0 0 0 0 0  1 0 0 0 0 0 0 1 1 - 0 1 0 0 0 0 0 0 1 1 2
Gymnelus 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 1 - 0 1 0 0 0 0 0 0 1 1 1
Seleniolycus 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0  1 0 0 0 1  0 0 0 0 1  1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 0  1 1 0 0 0 0 0 1 1 - 0 1 0 0 0 0 0 0 1 1 2
Melanostigma 0 0 1 1 1  0 0 0 0 0 0 0 1 0 0  1 0 0 0 1  0 0 0 0 1  1 0 0 0 0 0 1 0 0 0 0 0 1 1 - 0 0 1 0 0  0 3 1 0 0 0 0 1 1 0  1 1 0 0 0 0 1 1 1 - 0 1 0 0 0 0 0 0 1 1 2
Puzanovia 1 1 0 1 0  1 0 0 0 0 0 - 1 0 0 0 0 0 0 0 0 0 0 1 0  1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  1 2 0 0 0 0 0 0 0 0  1 1 0 0 0 0 0 1 1  - 1 3 0 0 0 0 0 0 1 1 1
Nalbantichthys 1 1 1 1 0  1 0 0 0 0 0 - 1 0 0  1 1 - 0  - 0 0 0 1 ..............0 0 0 0 0 0 0 0 0 0 1  0 0 0 0 1  1 3 0 0 0 - 1 0 0 0  1 1 0 0 0 1 0 2 1  - 1 3 0 0 0 0 0 0 2 1 2
Opaeophacus 1 1 1 1 0  11 - - -  0 - 1 0 0 0 1 - 1 0 0 0 0 1 0  1 1 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 1  1 3 0 0 0 0 0 0 1 0  1 1 0 0 0  1 2 2 1  - 1 3 0 0 0 0 0 0 1 1 2
Andriashevia 1 1 1 1 0  11 - - -  0-  1 0 0 0 1 - 0 - 0 0 0 1 ................ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  1 3 0 0 0 0 0 0 1 0  1 1 0 0 0  1 2 3 1  - 1 3 0 0 0 0 0 0 1 1 2
Lycodes 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0  0 111
Pachycara 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0  1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  1 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 1 1
Dieidolycus 0 0 1 1 1  0 0 0 0 0 0 1 0 0 0  1 0 0 0 - 0 0 0 0 0 0 0 0 - - 0 1 1 0 0  1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 2
Thermarces 0 0 1 1 1  0 0 0 0 0 0 1 0 0 0  1 0 0 0 1  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0  1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 1  - 1 1 1 0 0 0 0 0 1 1 1
Exechodontes 0 0 1 1 1  0 0 0 0 0 0 1 0 0 0  1 0 0 0 1  0 0 0 0 1  1 0 0 0 0  1 1 1 0 0  1 1 1 0 0 0 0 0 0 1  0 2 0 0 0 0 0 1 1 0  1 1 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 1 1 1
Lycodichthys 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0  1 1 0 0 1  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1  1 1 0 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1
Plesienchelys 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0  1 1 0 0 1  0 0 0 0 0 0 0 0 0 1  0 1 1 0 0  1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1
Ophthalmolycus 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0  1 0 0 0 1  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0  1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1
Letholycus 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0  1 0 0 0 1  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0  1 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0  1 1 0 0 0 0 0 1 1 -  0 1 1 0 0 0 0 0 1 1 2
Taranetzella 1 1 0 1 1  0 0 0 0 0 0 1 0 0 0  1 0 0 0 1  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0  1 1 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1
Lyconema 1 1 0 0 0  0 0 0 0 0  0 1 0 0 0  1 0 0 0 1  0 0 0 0 1  0 0 0 0 0  0 0 1 0 0  0 0 0 0 0  0 0 0 0 0  01 1 0 0  0 0 0 0 0  1 0 0 0 0  0 0 0 0 0  0 2 1 0 0  0 0 0 1  1 1
Table 2. (continued)
Character
Genus 1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Eucryphycus
Lycenchelys
Lycodonus
Hadropogonichthys
Piedrabuenia
1 1 0 0 0  0 0 0 0 0  0 1 0 0 0  
1 1 0 0 0  0 0 0 0 0  0 1 0 0 0  
1 1 0 0 0  0 0 0 0 0  0 1 0 0 0  
1 1 0 0 0  0 0 0 0 0  0 1 0 0 0  
1 1 0 0 0  0 0 0 0 0  0 1 0 0 0
10001  0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0  1 0 0 0 0 0 0 0 1 -  0 2 1 0 0 0 0 0 1 1 1
10001  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 1 1
10001  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0  1 0 0 0 0 0 0 0 0 0 0 1 1 0 0  1 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 2 1 0 0 0 1 1 1 1 1
1 0 0 0 - 0 0 0 0 ..................0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 1 1
1 0 0 0 1  0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0  1 0 0 0 0  1 1 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 1 2
Derepodichthys
Bothrocara
Bothrocarina
Lycogrammoides
Lycodapus
1 1 l 0 0 0  0 1 0 0 0  10001  
0 0 0 0 0  0 0 0 0 0  0 2 0 0 0  0 0 0 0  1 
0 0 0 0 0  0 0 0 0 0  0 2 0 0 0  0 0  10 1 
0 0 0  1 0 0 0 0 0 0  0 2 0 0 0  0 0  10 1 
0 0  1 1 1 0 0 0 0 0  0 2 0 0 0  1 0 0 0  1
0 0 0 0 1  1 0 1 0 0 0 1 1 0 0  1 1 0 0 0 0 0 1 0 0 0 2 1 0 0 0 0 0 1 0  1 1 1 1 0  11 2 0 0 0 2 1 0 0 0 0 0 1 1 2
0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0  1 1 0 0 0 0 0 0 1 -  0 2 1 0 0 0 0 0 1 1 1
1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0  1 1001  0 0 0 1 -  0 1 1 0 0 0 0 0 1 1 2
11001  0 0 0 0 0 0 1 1 0 1  0 1 0 0 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 0  11001  0 0 1 1 -  0 0 1 0 0 0 0 0 1 1 2
11001  1 0 0 0 0 0 0 1 0 1  1 1 0 0 0  1 1 1 0 0 0 0 1 0 0 0 0 0 0 0  11001  0 1 2 1 -  0 1 1 0 0 0 0 0 1 1 1
Notolycodes 
Aiakas 
Iluocoetes 
Austrolycus 
Maynea
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1  0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1  110 11 0 0 0 0 0
0 0 0 0 0  0 0 0 1 0  0 2 0 0 0  10101  0 0 0 0 0  0 - 0 0 0  01 100 1 1000  0 0 0 0 1  12001  0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1  1 0 0 0 0 0 1 0 0 0 0 1 1 0 0  1 0 0 0 0 0 0 0 0 0 0 1 0 1 1  0 0 0 0 0  
0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 1 0 0 1  1 0 0 0 0  0 0 0 0 0  01 100 1 0 0 0 0  0 0 0 0 0  0201  1 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  1 0 0 0 1  0 0 0 1 0 0 1 0 0 0 0 1 1 0 0  1 0 0 0 0 0 0 0 0 0 0 2 0 1 1  1 0 0 0 0
1 0 0 0 0  0 0 0 0 0  0 1 1 0 0  0 0 0  1 1 1
1 1000  000  1 -  0 1 100  0 0 0  1 1 1
1 1000  0 0 0 0 0  0 1 100  0 0 0 1 1  2
1 1000  0 0 0 0 1  0 2 -  10  0 0 0  1 1 1
1 0 0 0 0  0 0 0 1 -  0 2 -  10  0 00 1  12
Phucocoetes
Pogonolycus
Oidiphorus
Dadyanos
Crossostomus
0 0 0 0 0  0 0 0 0 0  0 1 0 0 0  1 0 0 0  1 
0 0 0 0 0  0 0 0 0 0  0 1 0 0 0  1 0 0 0  1 
0 0 1 1 0  0 0 0 0 0  0 0 0 0 0  1 1 0 0 1  
0 0 0 0 0  0 0 0 0 0  1 0 0 0 0  1 0 0 0 1  
0 0 0 0 0  0 0 0 0 1  1 0 0 0 0  1 0 0 0 1
0 0 0 0 0 0 1 0 0 0 0 1 1 0 0  1 0 0 0 0 0 0 0 0 0 0 2 0 1 1  0 0 0 0 0  1 0 0 0 0 0 0 0 0 1  0 1 - 1 0 0 0 0 1 1 1  
0 0 0 0 0  1 0 0 0 0  01 1 0 0  1 0 0 0 0  0 0 0 0 0  0 2 0 1 0  1 0 0 0 0  1 1 0 0 0  0 0 0 0 1  0 1 - 1 0  0 0 0 1  12  
0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 2 1 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 - 0 0 1 0 0 0 0 0 1 1 2  
1 0 0 0 0 0 0 1 0 0 0 1 1 0 0  1 0 0 0 0 0 0 0 1 1  1 2 0 1 1  0 0 0 0 0  1 1 0 0 0 0 0 0 0 1  0 2 - 1 0 0 0 0 1 1 1  
1 0 0 0 0  0 0 0 0 0  01  1 0 0  1 0 0 0 0  0 0 0 0 1  1 2 0 1  1 0 0 0 0 0  1 1 0 0 0  0 0 0 0 1  0 1 - 1 0  0 0 0 1  12
primitively extending only to the mid-height of the pectoral 
base. A homoplasy, this condition is paralleled in some of 
the Maynea-group of lycodines (character 47). The number 
of vertebrae primitively is low, generally not more than 95, 
but increasing in each main clade (character 67). Reversals 
were noted in this character for some genera (e.g. the lycodi­
nes Lycodapus and Oidiphorus and the gymnelines Gym­
nelopsis, Gymnelus, Melanostigma and Seleniolycus. The 
clade of Zoarcinae plus Gymnelinae exhibits a homoplastic 
second state of vertebral increase (character 67). No other 
apomorphies break this branch, thus other characters need 
to be found here, or the gymnelines and Zoarces should be 
combined. Zoarcinae is defined on the basis of 2 synapo­
morphies, Lycodinae on 2 synapomorphies and the ho­
moplastic loss of the interorbital pore, which shows a few 
reversals (Fig. 14).
A cladogram of the genera of Gymnelinae plotting all 
apomorphic characters reveals the amount of homoplasy in 
the matrix, but is also one of the more resolved with respect 
to unreversed, unique apomorphies (Fig. 15). Among the 3 
primitive genera forming the basal polychotomy, only 
Bilabria possesses a unique apomorphy, the fan-shaped 
first epibranchial (character 55). The addition of a bran­
chiostegal ray (character 52) in Hadropareia occurs as a 
parallelism only in Nalbantichthys. The adnate upper lip in 
Bilabria occurs elsewhere only in Puzanovia and may not 
be homologous, as in the latter the lip appears to be sub­
sumed by a fleshy, expanded snout tip; in Bilabria there is 
no such growth and the upper lips are closer together and 
more bluntly joined to the snout. Other apomorphies of the
lower gymnelines are widely distributed in the family. The 
more derived gymnelines share a first stage of pectoral fin 
reduction (character 63) and loss of the pelvic fms (character 
64), individually seen repeatedly in Lycodinae, but the 2 
derived states are seen together only in Lycodapus. 
Krusensterniella was traditionally thought to be allied to 
Zoarces on the basis of the dorsal fin pungent spines (An­
driashev, 1939). This is interpreted here as non-homolo- 
gous (see characters 70 and 71). Characters further 
co rro b o ra tin g  the separation  o f Zoarces and 
Krusensterniella are the latter’s primitive preopercular fo­
ramen configuration (character 34) and the restricted gill slit 
(character 47). Gymnelopsis and Gymnelus have the Cera­
tohyal-epihyal articulation with bone interdigitating (char­
acter 50), a condition that occurs in the Patagonian 
Maynea-group of genera (Lycodinae).
The next gymneline clade contains 13 deep-sea species, 
the best known of which are those of Melanostigma. The 
Puzanovia-group clade (Nalbantichthyinae of Fedorov and 
Sheiko, 1988—see remarks under genus Andriashevia, next 
section) is defined by 6 derived states only 2 of which are 
unique: a deep lower jaw (character 6) and an enlarged oral 
valve (character 13). A narrowed neurocranium (character 
24) occurs in the Maynea-group, and the pelvic bone is lost 
(character 66) again only in the lycodine Thermarces. 
Puzanovia (2 species) is the sister group to 3 other mono­
typic genera. These 3, Andriashevia, Nalbantichthys and 
Opaeophacus, share 5 derived states. Of these, a pore-like 
gill slit (character 47) occurs again only in Melanostigma, 
and loss of the postcleithrum (character 61) occurs again 
only in the odd lycodine Derepodichthys. Two synapomor­
phies unite Andriashevia and Opaeophacus: the loss of lips 
(character 7) and loss of pectoral actinosts (character 62); 
the loss of the interorbital pore here is homoplastic.
The Lycodinae, some 82% of all zoarcid species, is 
defined on the basis of 2 synapomorphies (Figs. 14,16): the 
reduction of the oral valve (character 12) and the suborbital 
bone chain in a reversed L-shaped pattern (character 33).
Figure 16. Phylogenetic hypothesis of the relationships 
among the Bothrocara-group of genera. Symbols and 
numbers as in Fig,. 14, but autapomorphies not shown.
Figure 17. Phylogenetic hypothesis of the relationships 
of the endemic Magellan Province genera, the problemati­
cal Oidiphorus not considered. Symbols and numbers as 
in Fig. 14, but autapomorphies not shown.
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The homoplastic loss of the interorbital pore is reversed in 
3 genera: Lycodapus, Lyconema and some Lycenchelys 
(character 32).
The present character set gave only fair phylogenetic 
resolution in Lycodinae, and rather poor resolution among 
the Lycenchelys-group of genera. Missing entries in the 
matrix from unknown data because of specimen rarity and 
inapplicable characters produced what were seen as incon­
gruous cladograms because of the nature of the software 
(Platnick et al., 1991) and homoplasy in this family. Be­
cause of this, no attempt is made to illustrate and discuss the 
many alternative cladograms of the Lycenchelys-group (be­
low). Suffice it to say that in all of the cladograms, a 
primitive group consisting of Ophthalmolycus and Ple- 
sienchelys is differentiated from the more derived forms, 
such as Derepodichthys and the other more elongate genera. 
These genera (Derepodichthys, Eucryphycus, Hadropogonichthys 
, Letholycus, Lycenchelys, Lycodonus, Lyconema, 
Piedrabuenia, and Taranetzella) are diagnosed here mostly 
on the basis of autapomorphies and/or unique character 
complexes, but all share 2 homoplastic states: an increase in 
vertebrae (character 67) and a reduced Palatopterygoid bone 
series (character 48). Only two lycodine clades were pro­
duced that warrant discussion: the Bothrocara-group of 4 
genera (Fig. 16), and another made up of most of the 
Magellan Province endemic genera, the Maynea-group 
(Fig. 17), so-called after Lindberg’s (1971) largely ignored 
classification (subfamily "‘Mayneinae”).
The Bothrocara-group clade is defined by one synapo­
morphy, the loss of the oral valve (character 12). The 
remaining 3 genera are united on the basis of 2 synapomor­
phies: the frontal bone’s anterior ramus is shortened as the 
ethmoid region has enlarged (character 22) and the scapula’s 
posterior strut for the articulation of pectoral fin rays has 
been lost (character 60). Lycogrammoides and Lycodapus 
share one synapomorphy: a fleshy septum in the preopercu­
lomandibular canal between the fourth and fifth pores.
Lycodapus is a bizarre genus in developing many de­
rived states in parallel with other, unrelated deep-sea genera 
in tandem with a few odd autapomorphies. It is placed in 
the Bothrocara clade on the basis of 3 synapomorphies (122, 
221, 351) which then indicates 4 reversals in Lycodapus:
1) The pyloric caeca are reduced to nubs (character 18).
2) An interorbital pore (or 2) is present (character 32).
3) The ventralmost preopercular foramen opens to a pore 
(character 42).
4) The branchiostegal membrane is free of the isthmus 
posteriorly (character 47).
Only the first of these 4 states is a reversal within the 
Bothrocara clade. The others are atavisms to states within 
Zoarcoidei. Another reversal here is a loss of vertebrae 
(character 67) in the Bothrocarina-Lycodapus clade, with 
some species of Lycodapus (L  antarcticus, L  parviceps) 
actually regaining vertebrae.
The Maynea-group clade (most of the Magellan Prov­
ince endemics) is defined on the basis of one homoplastic 
apomorphy, the interdigitation of bone forming the Cerato­
hyal-epihyal juncture (character 50; Figs. 9,17). This state 
is found again only in Gymnelus and Gymnelopsis. Of the 
Province’s other endemic genera, Letholycus appears to be
a neotenic member of the Lycenchelys lineage, while the 
position of Oidiphorus is problematical; consequently nei­
ther genus is included. The group excluding Aiakas is 
defined by one synapomorphy: an elongated posterior 
hyomandibular ramus (character 49). A trichotomy next 
occurs among the 6 most derived genera which are united 
by 1 synapomorphy: excised pelvic fin membranes (charac­
ter 65), and 2 homplastic states: restricted gill slits (character 
47; also in Aiakas and the gymnelines) and advanced dorsal 
fm origins (character 69), found also in Bilabria and Gym­
nelus popovi. The monotypic Maynea and Phucocoetes 
have long, narrowed neurocrania (character 24), chiefly a 
result of elongated frontal bones. This state is also found in 
the Puzanovia clade (Gymnelinae). The final three genera, 
Austrolycus, Crossostomus and Dadyanos have tapering 
frontal bones (character 21), also found in the Bothrocarina- 
Lycodapus clade (Fig. 16) and Iluocoetes. Finally, Crossos­
tomus and Dadyanos share peculiar, elongate facial papillae 
(character 11).
The position of Pogonolycus in the Maynea-group 
clade requires a reversal producing a smooth Ceratohyal-epi­
hyal juncture (character 50). Oidiphorus, with its seemingly 
similar (but simple) facial papillae and low vertebral counts 
appears close to Pogonolycus but is not included in the 
analysis because 4 reversals are necessary to place it there: 
the hyomandibular ramus is short (character 49), the Cerato­
hyal-epihyal juncture is smooth (character 50), as in Po­
gonolycus, the dorsal fin origin is retrograde (character 69) 
and there are 2 lateral extrascapulars (character 36). Thus, 
it appears that Oidiphorus may be a more basal lycodine 
whose origin is most dramatically characterized by loss of 
a large number of vertebrae (67).
CLASSIFICATION
This classification of the eelpouts, based on the phyloge­
netic analysis above, is of the higher taxa recognized in this 
study. For an alphabetical list of the currently recognized 
valid species, see Appendix 2.
Family Zoarcidae (Cuvier, 1829)
Subfamily Lycozoarcinae Andriashev, 1939 
Lycozoarces Popov, 1935 
Subfamily Zoarcinae Gill, 1862 
Zoarces Cuvier, 1829 
Subfamily Gymnelinae Gill, 1863
Andriashevia Fedorov & Neyelov, 1978 
Bilabria Shmidt, 1936 
Davidijordania Popov, 1931 
Gymnelopsis Soldatov, 1922 
Gymnelus Reinhardt, 1834 
Hadropareia Shmidt, 1904 
Krusensterniella Shmidt, 1904 
Melanostigma Gunther, 1881 
Nalbantichthys Schultz, 1967 
Opaeophacus Bond & Stein, 1984 
Puzanovia Fedorov, 1975 
Seleniolycus Anderson, 1988
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Subfamily Lycodinae Gill, 1862 
Aiakas Gosztonyi, 1977 
Austrolycus Regan, 1913 
Bothrocara Bean, 1890 
Bothrocarina Suvorov, 1935 
Crossostomus Lahille, 1908 
Dadyanos Whitley, 1951 
Derepodichthys Gilbert, 1896 
Dieidolycus Anderson, 1988 
Eucryphycus Anderson, 1988 
Exechodontes DeWitt, 1977 
Hadropogonichthys Fedorov, 1982 
Iluocoetes Jenyns, 1842 
Letholycus Anderson, 1988 
Lycenchelys Gill, 1884 
Lycodapus Gilbert, 1890 
Lycodes Reinhardt, 1831 
Lycodichthys Pappenheim, 1911 
Lycodonus Goode & Bean, 1883 
Lycogrammoides Soldatov & Lindberg, 1929 
Lyconema Gilbert, 1896 
Maynea Cunningham, 1871 
Notolycodes Gosztonyi, 1977 
Oidiphorus McAllister & Rees, 1964 
Ophthalmolycus Regan, 1913 
Pachycara Zugmayer, 1911 
Phucocoetes Jenyns, 1842 
Piedrabuenia Gosztonyi, 1977 
Plesienchelys Anderson, 1988 
Pogonolycus Norman, 1937 
Taranetzella Andriashev, 1952 
Thermarces Rosenblatt & Cohen, 1986
KEY TO GENERA OF ADULT & LATE JUVENILE 
ZOARCIDAE
la. Branchiostegal membrane free of isthmus; scales
absent ...................................................................... 2
lb. Branchiostegal membrane attached to isthmus;
scales present or absent..........................................  3
2a. Pelvic fms present; suborbital pores present;
P 13-15; C 13-15................................ Lycozoarces
Sea of Okhotsk
2b. Pelvic fms absent; suborbital pores absent;
P 5-9; C 8-12 ........................................  Lycodapus
Pacific; Southern Ocean
3a. Cartilaginous submental crests present on
lower jaw (Fig. 1 ) ......................................  Lycodes
Pacific; Arctic; Atlantic
3b. Submental crests ab sen t...........................................4
4a. Scales absent (present but restricted to tail in
Hadropareia semisquamata) .................................. 5
4b. Scales present (except in Lycenchelys platyrhina
and juvenile Dadyanos)...................................... 16
5a. Pelvic fms present..................................................  6
5b. Pelvic fms absent (present in Oidiphorus
mcallisteri) ............................................................. 9
6a. Pelvic fms rudimentary, inserted slightly anterior
to lower margin of gill slit; teeth sm a ll............... 7
6b. Pelvic fms long, inserted under eye on common,
erectile base; teeth fang-like ........ Derepodichthys
NE Pacific
7a. Head pores absent; gill slit extending ventrally 
to lower end of pectoral fin base . . .  Exechodontes 
Gulf of Mexico; E Florida
7b. Head pores present; gill slit extending ventrally
to middle pectoral ray s..........................................  8
8a. Branchiostegal rays 7; pelvic fin rays 3; lateral line
and pseudobranch present; vertebrae 107-115----
................................................................ Hadropareia
Sea of Okhotsk
8b. Branchiostegal rays 6; pelvic fm rays 2; lateral line
and pseudobranch absent; vertebrae 75-79.............
.................................................................. Dieidolycus
W Pacific; Antarctic 
9a. Gill slit a small pore above pectoral fm base . .  10 
9b. Gill slit extending to opposite second pectoral ray
or below ............................................................. 13
10a. Pectoral fm present ............................................  11
10b. Pectoral fm a b se n t...............................Andriashevia
NW Pacific
11a. Vomerine and palatine teeth absent; lips absent;
2-3 pairs of nasal pores; lower pharyngeal teeth
present; vertebrae 144-150 ...............................  12
1 lb. Vomerine and palatine teeth present; lips present;
1 pair of nasal pores; lower pharyngeal teeth
absent; vertebrae 82-100 .................. Melanostigma
Cosmopolitan
12a. Eye lens with slit filled with opaque matter; 
branchiostegal rays 6; no opening behind last gill 
arch; P 4-5; preoperculomandibular pores 6; 
suborbital pores 5; nasal pores 2 . .  Opaeophacus
Bering Sea
12b. Eye lens normal; branchiostegal rays 7; small slit 
behind last gill arch; P 6; preoperculomandibular
pores 7; suborbital pores 4; nasal pores 3 .............
............................................................Nalbantichthys
Bering Sea
13a. No papillae on head; pseudobranch and pyloric
caeca present; P 9-14; vertebrae 76-105 ........... 14
13b. Interorbital area, cheeks and jaws with low, tubercu­
late papillae; pseudobranch and pyloric caeca
absent; P 14-19; vertebrae 58-68 .........Oidiphorus
SW Atlantic; Antarctic
14a. Lateral line and pelvic bones present; precaudal
vertebrae 17-26 ..................................................  15
14b. lateral line and pelvic bones absent; precaudal
vertebrae 29-32 ..................................  Thermarces
E Pacific
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15a. Flesh gelatinous; gill-rakers on upper limb absent; 
preanal length 44-48% SL; C 7-9;
vertebrae 76-80 ................................. Seleniolycus
Antarctic
15b. Flesh firm; gill-rakers on upper limb 2-6; 
preanal length 33-43% SL; C 9- 12;
vertebrae 85-105 ....................................Gymnelus
N Pacific; Arctic; N Atlantic
16a. Cirri or papillae present at least on j a w s ........... 17
16b. Cirri or papillae absent........................................  22
17a. Branchiostegal rays 5 ..........................................  18
17b. Branchiostegal rays 6 ..........................................  19
18a. Gill slit not extending ventrally below middle 
pectoral rays; P 13-16; suborbital pores 5-6;
vertebrae 63-93 ....................................Pogonolycus
SW Atlantic
18b. Gill slit extending ventrally to lower margin of 
pectoral base; P 17-18; suborbital pores 9;
vertebrae 120-126 ............................ Piedrabuenia
SW Atlantic
19a. Gill slit extending ventrally to middle pectoral rays;
suborbital pores 5 ................................................. 20
19b. Gill slit extending ventrally well below pectoral
base; suborbital pores 8-0 ..................................  21
20a. Lips with deep grooves; teeth simple, conical; 
nasal tube extending beyond upper lip; pelvic fin
rays 2 (or fin absent); vertebrae 95-101...................
............................................................... Crossostomus
SW Atlantic
20b. Lips without grooves; teeth incisiform; nasal tube 
not reaching upper lip; pelvic fin rays 3;
vertebrae 107-116..................................... Dadyanos
SW Atlantic
21a. Cirri simple (hair-like), absent from facial region and
upper lip; vertebrae 106-114.....................Lyconema
NE Pacific
21b. Cirri branched (except juveniles), present around 
suborbital pores and upper lip; vertebrae
132-142  Hadropogonichthys
NW Pacific
22a. Lower lip adnate at dentary symphysis;
no epidermal prickles on head .........................  23
22b. Lower lip continuous at dentary symphysis;
head and/or lips with epidermal prickles.. .  Aiakas
SW Atlantic
23a. Upper lip adnate at symphysis............................ 24
23b. Upper lip continuous at sym physis...................  25
24a. Pelvic fins present; P 15-17; vertebrae 117-127; 
ray-free dorsal-fin pterygiophores 1-2 . . . .  Bilabria
NW Pacific
24b. Pelvic fins absent; P 9-12; vertebrae 134-147;
no free dorsal-fin pterygiophores............ Puzanovia
N Pacific
25a. Dorsal fin with short series of pungent spines
posteriorly ...........................................................  26
25b. Dorsal fin entirely of soft rays posteriorly......... 27
26a. Vomerine and palatine teeth present; pelvic fins 
absent; gill slit extending ventrally to middle pecto­
ral rays; P 9-12; branchiostegal rays 5; preoperculo­
mandibular pores 6 -7 ..................... Krusensterniella
NW Pacific
26b. Vomerine and palatine teeth absent; pelvic fins 
present; gill slit extending ventrally to below 
pectoral fin base; P 16-21; branchiostegal rays 6;
preoperculomandibular pores 8 ...................Zoarces
N Atlantic; NW Pacific
27a. Scales restricted to rear part of tail, or, if present 
on body to nape, pectoral fin pale, with large 
black blotch (Gymnelopsis ochotensis) ................ 28
27b. Scales cover entire body and tail; no black blotch 
on pectoral fin.......................................................... 29
28a. Pelvic fins present; P 15-16; preoperculomandibular 
pores 9; flesh gelatinous; lateral line absent;
C 1 0 .................................................... Taranetzella
N Pacific
28b. Pelvic fins absent; P 9-12; preoperculomandibular 
pores 5-7; flesh firm; lateral line present;
C 5-8 .................................................. Gymnelopsis
NW Pacific
29a. Gill slit usually extending ventrally to middle 
pectoral rays, occasionally almost to ventral 
end of fin (adult Lycodichthys and Letholycus
magellanicus) ......................................................30
29b. Gill slit extending ventrally from at least lower
end of pectoral base to pelvic fin base ...............35
30a. Vomerine and palatine teeth present.................... 31
30b. Vomerine and palatine teeth absent.. Lycodichthys
Antarctic
31a. Pelvic fins present....................................................32
31b. Pelvic fins absent....................................................34
32a. Head roughly ovoid in lateral profile, interorbital 
region gently convex; postorbital pores 2-5 . . . .  33 
32b. Head depressed, interorbital region flat; single 
postorbital pore, located just anterodorsad of
upper end of gill s l i t .............................  Austrolycus
Southern South America
33a. Pelvic-fin rays ensheathed by membrane, rays not 
discernible externally; total gill rakers 11-17 . . .  34 
33b. Pelvic-fin rays exserted posteriorly;
total gill rakers 10-11....................... Phucocoetes
SW Atlantic
34a. Peritoneum pale; suborbital pores close to and 
forming semicircle around eye; interorbital
pore present; occipital pores 3 .........Davidijordania
NW Pacific
34b. Peritoneum black; suborbital pores not near eye, 
close to upper jaw posteriorly and/or in an L-shaped
pattern; interorbital and occipital pores absent........
........................................................ Ophthalmolycus
Southern Ocean; Gulf of Panama 
35a. Branchiostegal rays 5; vertebrae 117-130;
suborbital bones 7-8; P 1 3 -1 6 .................  Maynea
Southern South America
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35b. Branchiostegal rays 6; vertebrae 93-101;
suborbital bones 4-5; P 9 -14 .................  Letholycus
SW Atlantic
36a. Peritoneum black; posterior ramus of hyomandibula 
as long as anterior ramus; adult males with dentary
teeth along almost its entire length........................37
36b. Peritoneum pale; posterior ramus of hyomandibula 
elongated; adult males with dentary teeth only
anteriorly................................................. Iluocoetes
Southern South America
37a. Mandibular symphysis without enlarged, fleshy area;
scales on tail small, rounded ................................ 38
37b. Mandibular symphysis with thick, fleshy chin pad;
scales on tail ovoid.................................Notolycodes
SW Atlantic
38a. Oral valve absent; pelvic fms absent......................39
38b. Oral valve present; pelvic fms present or absent 41 
39a. Suborbital pores 6-7; vertebrae 61-95; C 6-8;
P 9 - 1 4 ......................................................................40
39b. Suborbital pores 8-10; vertebrae 114-132;
C 10-13; P 13 -1 7 .....................................Bothrocara
Pacific
40a. Pyloric caeca 2 or more eye diameters in length; 
flesh firm, body brown; pseudobranch filaments 
10-12; gill rakers on upper limb 3-5; C 6-7
.............................................................  Bothrocarina
NW Pacific
40b. Pyloric caeca less than 1 eye diameter in length; 
flesh gelatinous, body whitish; pseudobranch 
filaments 6-10; gill rakers on upper limb 2-3;
C 7- 8 .............................................. Lycogrammoides
NW Pacific
41a. Palatopterygoid arch well developed, endopterygoid 
and mesopterygoid overlap more than half of dorsal
and anterior surfaces of quadrate..........................42
41b. Palatopterygoid arch weak, endopterygoid and 
mesopterygoid overlap less than half of dorsal
and anterior surfaces of quadrate..........................43
42a. Pyloric caeca absent; precaudal vertebrae 19-21;
total vertebrae 86-93 ............................Plesienchelys
SW Atlantic
42b. Pyloric caeca present (2 nubs); precaudal vertebrae
21-32; total vertebrae 93-122.................. Pachycara
Cosmopolitan
43a. Dorsal and anal fin pterygiophores without distally 
expanded bony scutes extending along base of
fms ............................................................... 44
43b. Dorsal and anal fin pterygiophores with small
bony scutes at base of fms.....................  Lycodonus
Atlantic
44a. Pelvic fms a b se n t...................................................45
44b. Pelvic fins present ............... (most) Lycenchelys
Antarctic; Atlantic; Pacific
45a. Occipital pores 3; postorbital pores 4; lateral line
single, mediolateral; P 13-15.............. Eucryphycus
California
45b. Occipital pores absent; postorbital pores 1-3; lateral 
line single, ventral, or double, mediolateral and
ventral; P 15-17 ..................................  Lycenchelys
(hureaui, monstrosa, nanospinata, xanthoptera)
 Southern Ocean; Gulf of Panama
GENERIC ACCOUNTS
An expanded diagnosis and brief, mostly Osteological, de­
scription for each of the 45 recognized genera is given 
below. Autapomorphic characters are given in the diagnoses 
in boldface type. References given in the synonymies in­
clude only those works pertaining to the composition, anat­
omy and/or nomenclature of the genus. Other works giving 
descriptions of species, illustrations or other important con­
tributions are given at the end of each account. The scheme 
of presentation is in phylogenetic order by subfamily and 
the genera are arranged alphabetically within each.
Generic names listed under Zoarcidae by Eschmeyer 
(1990: 483) not described or given in synonymy herein 
include: 1) Enchelyopus Gronow, 1760 (regarded as un­
available; see Cohen and Russo, 1979: 100); 2) Neozoarces 
Steindachner, 1881 (a stichaeid); 3) Zoarchias Jordan and 
Snyder, 1902 (also a stichaeid); and 4) Hypolycodes Hector, 
1881. The latter genus was erected for the single, endemic 
New Zealand Plateau cepolid, usually referred to by it’s 
junior synonym, Cepola aotea Waite, 1910 (Whitley, 1968; 
Ayling and Cox, 1982; Paulin et al., 1989; W. Smith-Vaniz, 
pers. comm.). Therefore, the correct name for the New 
Zealand cepolid is Cepola haastii (Hector, 1881) and Hy­
poly codes Hector is a junior synonym of Cepola Linnaeus, 
1764.
Subfamily Lycozoarcinae Andriashev, 1939 
DIAGNOSIS: Branchiostegal membrane free of isthmus; 
suborbital bones 5-6, forming semicircle around eye; oral 
valve well developed; vertebrae 15-17 + 50-55 = 65-71; 
interorbital pore present; dorsalmost 2 preopercular foram­
ina below mid-height and dorsal edge of bone; dorsal fin 
spines absent; 2 epurals; 3 (rarely 2) epural fin rays; caudal 
fin rays 13-15.
GENERA: Monotypic.
Genus Lycozoarces Popov, 1935 
(Figs. 13 A, 18-23)
Lycozoarces Popov, 1933:151, fig. 5 (nomen nudum; bino­
men Lycozoarces regani listed; neither name avail­
able); Popov, 1935: 303, fig. 1 (type species, 
Lycozoarces hubbsi Popov, 1935, by monotypy); 
Shmidt, 1950: 109, pl. X, fig. 2; Toyoshima, 1981a: 
296-300, figs. 1-2; Anderson, 1982b: 19-25. 
DIAGNOSIS: Scales absent; pectoral fin rays 13-15; pelvic 
fms equal to or longer than eye diameter; lateral line, 
pseudobranch, pyloric caeca, vomerine and palatine teeth 
present.
DESCRIPTION: Flesh firm. Lateral line mediolateral, com­
plete. Branchiostegal membranes entirely free of isthmus. 
Upper jaw longer in males than females (Fig. 18). Upper lip 
continuous across snout. Body and tail short, robust. Oral 
valve overlapping anterior edge of vomer. Pseudobranch 
filaments 9-13. Two nub-like pyloric caeca. Peritoneum 
and lining of orobranchial chamber pale. Vertebrae asym­
metrical.
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Figure 18. Lycozoarces hubbsi, CAS 61020. Upper, male, 130 mm SL; lower, female, 126 mm. Sea of Okhotsk.
Neurocranium truncated, deep (Fig. 19). Parasphenoid 
wing extending above mid-height of trigeminofacialis fora­
men. Frontal and Parasphenoid wing articulating. Ptero- 
sphenoid large. Sphenotic excluded from parietal by frontal. 
Parietals not meeting in dorsal midline; tubular channel for 
passage of occipital canal prominent. Supraoccipital and 
exoccipital narrowly articulating posteriorly.
Cephalic lateralis pore system complete; pores small 
and rounded. Two lateral extrascapulars present. All 4
61020, 126 mm SL. Upper, left lateral view; lower, dor­
sal view.
postorbital pores present; 2 nasal pores; 1 interorbital pore; 
3 occipital pores; 6-7 suborbital pores arising from 5-6 
tubular suborbital bones; 8 preoperculomandibular pores: 4 
arising from foramina in dentary, 1 from anguloarticular, 
and 3 from Preopercle (pore 3 anomalously absent in 2 
specimens). Mandibular and preopercular canals joined.
Teeth simple, those in outer row on upper jaw largest, 
conical; teeth present on vomer and palatine bones. Pala­
topterygoid series well developed, endopterygoid and 
mesopterygoid broadly contacting quadrate (Fig. 20). 
Metapterygoid large, with ventral strut. Posterior ramus of 
hyomandibula not elongated. Subopercle and interopercle 
well ossified. Branchiostegal rays 4 + 2 (Fig. 21). Cerato­
hyal-epihyal juncture smooth. Urohyal large, well ossified. 
Ceratobranchial 5 dentate; 3 pairs of pharyngobranchials 
and tooth plates (Fig. 22). Gill rakers low, triangular, 2-3 + 
11-12=13-15.
HYOM
Figure 20. Lycozoarces hubbsi, CAS 61020, 126 mm SL. 
Left splanchnocranium and opercular bones.
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Figure 21. Lycozoarces hubbsi, CAS 61020,126 mm SL. 
Left hyoid bar.
Posttemporal ventral ramus well developed (Fig. 23). 
Scapular foramen enclosed; scapula with low posterior strut. 
Postcleithrum present. Four actinosts; pectoral fin rays 13- 
15. Pelvic fms long, greater than eye diameter in adults, 
with 3 rays each.
Epipleural ribs on vertebrae 2 through 15-17. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 1-2; 
no free dorsal pterygiophores. Dorsal fin higher anteriorly 
in males (Fig. 18; Toyoshima, 1981a, fig. 1), highest rays 
equal to about 90% HL in largest males (Toyoshima, 1981a: 
296 reversed values of highest ray in males and females). 
Multitufted cirri developed on tips of anteriormost dorsal 
rays in large males. Dorsal fin rays shorter, anteriormost 
rays equal to posterior rays and without cirri in females. First 
2 dorsal fin elements flexible spines. Zero to 2 anal ptery­
giophores inserted anterior to haemal spine of first caudal 
vertebra. Caudal fin rays 13-15, with two epurals bearing 3 
(rarely 2) rays; hypural plate with 5-6 upper and 5-6 lower 
rays (Fig- 13A; Monod, 1968: 541). Counts of 11 caudal 
rays in Shmidt (1950) and Toyoshima (1981a) excluded 
epural rays (incorrectly counted as dorsal rays). Last dorsal
PHAR2
Figure 23. Lycozoarces hubbsi, CAS 61020,126 mm SL. 
Left pectoral girdle.
ray associated with fourth preural vertebra; last anal ray 
associated with second preural vertebra.
SPECIES: Monotypic.
DISTRIBUTION: Lycozoarces hubbsi is found along the 
outer shelf of the Sea of Okhotsk in about 50-300 m. 
REMARKS: This eelpout first appeared in Popov (1933), 
as Lycozoarces regani, without description. No subsequent 
mention occurred until Popov (1935), the “official” an­
nouncement of the new genus, but this was without a proper 
type-species designation, as two nominal species were in­
cluded. Under Article 13(b) of the International Code of 
Zoological Nomenclature, Lycozoarces would be consid­
ered unavailable (name after 1930 without a type-species 
designation), but as the nomen nudum L. regani was still 
unavailable up to 1935, hubbsi fixes Lycozoarces by mono­
typy. Toyoshima (1981a) redescribed Lycozoarces and 
showed that L  hubbsi was based on males and “L. regani” 
on females of the same species, and incorrectly gave the 
unavailable name, L  regani, as the type species. Also, 
Toyoshima (1981a: fig. 2A) mislabeled his head pore sche­
matic for Lycozoarces, adding one too many (making 5) 
postorbital pores and incorrectly labeling superficial neuro­
masts as lateral line “pores.”
ADDITIONAL REFERENCES: Taranets (1937:166); Matsubara 
(1955: 283); Lindberg (1974: 205, fig. 793); Lindberg and 
Krasyukova (1975: 124, fig. 102); Masuda et al. (1984: 305, pl. 
273).
Subfamily Zoarcinae Gill, 1862
DIAGNOSIS: Branchiostegal membrane attached to isth­
mus; suborbital bones 5-6, forming semicircle around eye; 
oral valve well developed; interorbital pore present; preop-
Figure 22. Lycozoarces hubbsi, CAS 61020,126 mm SL. 
Right upper gill arch bones.
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Figure 24. Zoarces gillii, CAS 17746, 256 mm SL. East China Sea.
ercular foramina leading to seventh and eighth preopercu­
lomandibular pores above mid-height and at dorsal margin 
of Preopercle, respectively; dorsal fin pungent spines pre­
sent (very rarely absent in Zoarces viviparus); single epural; 
epural rays 2; caudal fin rays 9-11; vertebrae 21-28 + 80-118 
= 101-146.
GENERA: Monotypic.
Genus Zoarces Cuvier, 1829 
(Figs.5A, 6A-C, 7A, 9A, 10B, 11 A, 24-27)
Zoarces Cuvier, 1829: 240 (type-species, Blennius vivi­
parus Linnaeus, 1758 by subsequent designation of 
Jordan, 1917: 129); Valenciennes, in, Cuvier and Va­
lenciennes, 1836:450-471; Gunther, 1861:295; Regan, 
1912: 275-276, figs. 2C, 3.3,4 (misspelled Zoarcaeus 
by Nilsson, 1832: 105 and Zoarchus by Swainson, 
1839: 184).
Macrozoarces Gill, 1863: 258 (type-species: Blennius an­
guillaris Peck, 1804 [= Blennius americanus 
Schneider, in Bloch & Schneider, 1801], by original 
designation; as subgenus of Enchelyopus Gronow; 
“correct” name for species stated to be Macrozoarces 
labrosus M itch ill [1815], bu t type given  as 
Enchelyopus anguillaris); Olsen and Merriman, 1946: 
47-48.
DIAGNOSIS: Scales, lateral line, pseudobranch and pyloric 
caeca, present; vomerine and palatine teeth absent; pectoral- 
fin rays 16-21.
DESCRIPTION: Flesh firm, dermis relatively thick. Lat­
eral line mediolateral, complete. Gill slit extending ventrally 
to below pectoral base. Upper jaw longer in males than in 
females. Upper lip greatly enlarged in largest (over 60 cm
Figure 25. Dorsal views of neurocrania of Zoarces. Left: 
Z. elongatus, MCZ 32492,242 mm SL. Right: Z. gillii, 
CAS 17746, 229 mm SL. Ethmoid regions not shown.
SL) adults of Z. americanus and Z. viviparus, only moder­
ately enlarged in other species. Oral valve well developed. 
Pseudobranch filaments 9-11. Two nub-like pyloric caeca. 
Viviparous except Z. americanus which is oviparous. Peri­
toneum and lining of orobranchial chamber pale. Vertebrae 
asymmetrical.
Neurocranium deep. Parasphenoid wing well above 
mid-height of trigeminofacialis foramen. Frontal and Paras­
phenoid wing articulating. Sphenotic excluded from parie­
tal by frontal. Parietals not meeting in dorsal mid-line 
except in Z. gillii (Fig. 25). Intercalar squarish, remote from 
prootic. Supraoccipital and exoccipital narrowly articulat­
ing posteriorly.
Cephalic lateralis pore system usually complete; pores 
minute, rounded; pores often missing in larger specimens. 
Two lateral extrascapulars present; all four postorbital pores 
usually present; 2 nasal pores; 1 interorbital pore; 3 occipital 
pores; 6-7 suborbital pores arising from 5-6 barrel-like 
suborbital bones; 8 preoperculomandibular pores: 4 arising 
from dentary, 1 from anguloarticular and 3 from Preopercle. 
Preopercular and mandibular canals joined. Teeth simple, 
conical, outer row in both jaws largest; teeth in Z. ameri­
canus becoming broad-based and flattened in largest adults. 
No teeth on palate. Palatopterygoid series well developed, 
ectopterygoid and mesopterygoid broadly articulating with 
quadrate (Fig. 26). Posterior ramus of hyomandibula not 
elongated. Branchiostegal rays 4 + 2. Ceratohyal-epihyal 
juncture smooth. Ceratobranchal 5 dentate; 3 pairs of 
pharyngobranchials and tooth plates. Gill rakers 4-6 + 9-14 
= 14-19.
Figure 26. Zoarces viviparus, ISH 9-1959,193 mm SL. 
Portion of left splanchnocranium.
25
Posttemporal ventral ramus weak or absent; when dis­
cernible, a small, rounded knob (Fig. 27). Scapular foramen 
enclosed; scapula with well developed posterior strut. Post­
cleithrum present. Four actinosts. Pectoral fin rays 16-21, 
usually 17-20. Pelvic fin rays 3.
Epipleural ribs on vertebrae 1 through 14-15, or 17-18 
in Z. americanus. Pterygiophore of first dorsal-fin ray asso­
ciated with first vertebra except in Z. americanus, which has 
2-4 ray-bearing pterygiophores in advance of first neural 
spine. Two to 6 anal fin pterygiophores anterior to haemal 
spine of first caudal vertebra. One epural with 2 caudal rays, 
hypurals with 7-9 rays, thus total caudal rays 9-11. Last 
dorsal ray associated with second or third preural vertebra; 
last anal ray associated with third through fifth preural 
vertebrae.
Figure 27. Zoarces viviparus, ISH 9-1959, 193 mm SL. 
Left pectoral girdle.
SPECIES: Four species are recognized, one North Ameri­
can and 3 Eurasian.
DISTRIBUTION: Zoarces americanus is known from off 
Battle Harbour, Labrador, south to Virginia (Orach-Meza, 
1975). Zoarces viviparus is known from the English Chan­
nel north to the White Sea (Andriashev, 1954), though 
Steindachner (1868) reported specimens from near Cadiz, 
Spain. Zoarces gillii is known from Fuchou, China, north 
to Hokkaido (Wu, 1930; Lindberg and Krasyukova, 1975). 
Zoarces elongatus is known from the Gulf of Chihli (Pohai), 
China to the northern Okhotsk Sea (Lindberg and Krasyuk­
ova, 1975). Borets (1989) recorded Z. elongatus as a domi­
nant species of the sublittoral (20-40 m) benthic fish 
community in the Sea of Okhotsk. All Zoarces species 
inhabit continental shelves from the littoral zone to no 
deeper than 300 m, where they may enter brackish water 
during early winter spawning migrations.
REMARKS: Differences noted by Anderson (1984a, b), 
including the reproductive mode and what are now thought 
to be insignificant morphological features, to separate the 
American and Eurasian species into two genera are not
accorded taxonomic recognition here. This is a result of 
further examination of large adults, including females car­
rying late term embryos of both east Asian species. Parenti 
(1981) showed that ovarian gestation and internal fertiliza­
tion arose independently in several cyprinodontiform line­
ages and had no phylogenetic significance. In like manner, 
reproductive differences between the American and Eur­
asian species of Zoarces appear to be different solutions to 
the same problem, namely parental care of the young, with 
the Eurasian species developing internal fertilization and 
maternal-embryonic nutrition, and the American species 
retaining the plesiomorphic oviparous mode with nest 
guardianship. Hatchlings of all 4 species are at the same 
developmental stage and have a remnant yolk sac (Ander­
son, 1984a). Since all species of this group are bound by 
several unique character states, the noted differences in 
reproductive biology are considered unimportant for taxo­
nomic purposes.
One of the few marketed zoarcids, the European 
eelpout, Zoarces viviparus, has been harvested for perhaps 
the last thousand years or more; indeed, the English vernacu­
lar for the family stems from the Anglo-Saxon “aelepute.” 
The first Renaissance reference seems to be that of 
Schonevelde (1624) who reported Z. viviparus to birth all 
eels, a commonly held view then, owing to its viviparity. 
Studies on the viviparity of this species include Forchham- 
mer (1819), with some excellent illustrations, and Soin’s 
(1968) detailed discussion of embryonic nutrition and de­
velopment Studies on the genetics of Z. viviparus popula­
tions have been published by a group at the University of 
Aarhus, Denmark (Christiansen et al., 1981 and papers cited 
within), whose modem, electrophoretic data supported con­
clusions on population structures reached in pioneering 
studies by Johannes Schmidt 60 years earlier.
In the period immediately following World War II, 
attempts were made (unsuccessfully) to commercially ex­
ploit stocks of Zoarces americanus off the eastern USA. 
Reports on the fishery, marketability, and biology are given 
by Olsen and Merriman (1946), Orach-Meza (1975), 
Sheehy et al. (1977), and Keats et al. (1987), the latter 
including an observation on the mode of feeding and odd 
green-staining of the teeth in northern populations owing to 
predation on the detritivorous echinoids Strongylocentrotus 
droebachiensis or Echinarachnius (pers. obs.).
Andriashev (1939) included Krusensterniella Shmidt, 
1904 in subfamily Zoarcinae, and this was followed by other 
Russian authors (Shmidt, 1950; Lindberg and Krasyukova, 
1975). Krusensterniella is removed here to Gymnelinae. 
ADDITIONAL REFERENCES: Mitchill (1815: 374-375, pl. I); 
Storer (1846: 123); Smitt (1895: 603); Schmidt (1917a, 1917b); 
Clemens and Clemens (1921: 69-83, pl. I); White (1939); Breder 
and Rosen (1966: 565-566); Leim and Scott (1966: 326-328); 
Bullock (1980:298); Masuda et al. (1984:305, pl. 273); Gosztonyi 
(1988:138, fig. 5).
Subfamily Gymnelinae Gill, 1864
DIAGNOSIS: Branchiostegal membrane broadly fused to 
isthmus, gill slit extending ventrally to about mid-pectoral 
height, or a small pore well above pectoral fm; suborbital 
bones 4-8, forming semicircle around eye; oral valve well 
developed; vertebrae 16-28 + 54-129 = 76-150; interorbital
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pore usually present; dorsalmost 2 preopercular foramina 
below mid-height and dorsal edge of Preopercle, respec­
tively; dorsal-fin spines absent (except in Krusensterniella); 
epurals 0-1; epural rays 0-2; caudal fin rays 5-12. 
GENERA: Nine endemic to the North Pacific, 1 cosmopoli­
tan in boreal seas (Gymnelus), 1 cosmopolitan mesopelagic 
(Melanostigma), and 1 Southern Ocean endemic (Selenioly- 
cus). Andriashev (1939) placed Bilabria, Davidijordania, 
and Hadropareia in the subfamily Hadropareinae, included 
here in Gymnelinae. Fedorov and Sheiko (1988) attributed 
to me the creation of a “new” subfamily Nalbantichthyinae 
for three of the four similar genera comprising the 
Puzanovia-Andriashevia clade (see Fig. 15). This was 
never a formal proposal by me and the entire group and 
relatives are here placed in Gymnelinae.
Genus Andriashevia Fedorov & Neyelov, 1978 
(Fig. 28)
Andriashevia Fedorov & Neyelov, 1978:952, figs. 1-2 (type
species, Andriashevia aptera Fedorov & Neyelov,
1978, by original designation).
DIAGNOSIS: Suborbital bones 4, the canal with 5 pores; 2 
pairs of ossified pharyngobranchial bones; pectoral fins, 
pectoral actinosts, pelvic fms, pelvic bones, scales, vomer­
ine teeth, postcleithrum, pyloric caeca and lips absent; pala­
tine teeth, lateral line and pseudobranch present; flesh 
gelatinous; gill slit a small pore above pectoral fin; vertebrae 
21-22+ 125-129= 146-150.
DESCRIPTION: Flesh gelatinous, but posterior portion of 
tail somewhat firmer owing to thinner lipid layer; subdermal 
lipid layer thickest ventrally on head and body. Lateral line 
mediolateral, complete. Gill slit ovoid, pore-like, on level 
with eye, with small, ventral flap. Mouth large, terminal; 
upper jaw extending well posterior to eye. Lips completely 
absent, flesh around jaws not thickened. Oral valve over­
lapping posterior margin of vomer. Pseudobranch filaments 
6, elongate. Peritoneum black; lining of orobranchial cham­
ber dusky. Vertebrae asymmetrical, except for a few at tail 
tip.
Osteological observations from radiographs only. 
Neurocranium truncate (more so in smallest specimen), not 
deep. Frontal descending wing meeting Parasphenoid wing, 
their articulation in front of trigeminofacialis foramen not 
observable in radiographs. Sphenotic, parietal, supraoccipi­
tal, and exoccipital articulations not observed.
Cephalic lateralis pore system reduced; pores very 
small, rounded. Two lateral extrascapular; 3 postorbital
pores present (1,3, and 4); 2 nasal pores; 1 interorbital pore; 
3 occipital pores arising from bony, tubular supratemporal 
commissure across Parietals; 5 suborbital pores; first subor­
bital bone (lacrimal) elongated; 8 preoperculomandibular 
pores, 4 arising from dentary, 1 from anguloarticular, and 3 
from Preopercle. Preopercular and mandibular canals 
joined.
Jaw teeth simple, recurved, those of outer row twice as 
large as inner row in males; up to 5 rows of teeth in both 
jaws, blending into single, posterior row; teeth moderately 
large, but gums thickened, allowing only tips to protrude. 
Teeth absent on vomer; palatine teeth recurved, in single 
series. Palatopterygoid series with ectopterygoid overlap­
ping about two-thirds of anterior surface of quadrate and 
mesopterygoid overlapping about one-third of its dorsal 
surface. Posterior ramus of hyomandibula not elongated. 
Branchiostegal rays 4 + 2. Ceratohyal-epihyal juncture 
smooth. Ceratobranchial 5 dentate; 2 pairs of pharyngo­
branchials and tooth plates. Gill rakers 3-4 + 11-12 = 14-16.
Posttemporal ventral ramus weak, a mere nubbin (may 
be absent in smallest specimen). Supracleithrum simple, 
ovoid. Cleithrum, scapula and coracoid normal, but the latter 
two bones not observable in radiographs (Fedorov and 
Sheiko, 1991). Postcleithrum, pectoral actinosts and fm, 
pelvic fm and pelvic bone absent.
Epipleural ribs on vertebrae 1 through 8 or 9. Pterygio­
phore of first dorsal-fin ray associated with second vertebra; 
no free dorsal pterygiophores. Zero to 2 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal fm rays 8-9, with single epural bearing 1 ray; hypural 
plate with 4 upper and 3-4 lower rays. Last dorsal ray 
associated with second or third preural vertebrae; last anal 
ray associated with second preural vertebra. Two anal rays 
inserted on fused pterygiophore of second preural vertebra 
in 1 specimen.
SPECIES: Monotypic.
DISTRIBUTION: Andriashevia aptera has been taken only 
twice (3 specimens) in bottom trawls off the Pacific coast of 
Japan at depths of 950-1025 m.
REMARKS: This bizarre fish appears to be demersal and 
associated with large red gorgonian corals, such as Paragor- 
gia. These corals were present in both collections that 
captured Andriashevia. The species’ deep pinkish-orange 
color, elongated tail, and absence of paired fms indicate a 
fossorial habitus among deep-sea corals, not unlike that of 
shallow-dwelling eels such as muraenids in stony corals. 
The same anatomy and association is the case for the closely
Figure 28. Andriashevia aptera, ZIN 43449 (holotype), 172 mm SL. Pacific coast of Japan. 
Redrawn from Federov and Neyelov (1978).
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Figure 29. Bilabria ornata. CAS 61023,160 mm SL. Sea of Okhotsk.
related Opaeophacus. Fedorov and Sheiko (1988) sug­
gested the massive jaw structure of this group of zoarcids is 
a feeding adaptation developed to aid biting through the 
tissues of the corals they live among. The sparse stomach 
contents of these fishes that were available to me, however, 
indicate a diet of crustaceans and possibly encrusting inver­
tebrates that are hunted among coral branches and the hard 
substratum of their habitat.
Genus Bilabria Shmidt, 1936 
(Figs. 29-33)
Bilabria Shmidt, 1936: 93, fig. 1 (type-species, Lycenchelis
[sic] omatus Soldatov, 1922, by original designation);
Anderson, 1982b: 19-25.
DIAGNOSIS: Suborbital bones 5, the canal with 6-7 pores; 
upper lip discontinuous at symphysis; supraoccipital and 
exoccipital articulating; distal end of first epibranchial 
fan-shaped; dorsal fin with 1-2 ray-bearing pterygiophores 
anterior to first vertebra; pelvic fms, vomerine teeth, pyloric 
caeca, pseudobranch, lateral line, and scales present; pala­
tine teeth present or absent; gill slit restricted; vertebrae 
21-23 + 94-104= 117-127.
DESCRIPTION: Scales comparatively small. Flesh firm. 
Lateral line mediolateral, complete. Gill slit extending ven- 
trally to mid-height of pectoral base or slightly below. Upper 
jaw longer in males than in females. Upper lip discontinu­
ous at symphysis, forming wide interspace (6.3-10.9% HL 
in B. ornata) and high anterior lobes (more pronounced in 
large specimens); no symphysial bulge as in Puzanovia. 
Upper edge of operculum forming well developed, posteri­
orly directed siphonal fold. Oral valve reaching anterior 
edge of vomer. Pseudobranch filaments 4-6, elongate. Two 
elongate pyloric caeca (one eye diameter in length). Perito­
neum and lining of orobranchial chamber pale. Vertebrae 
asymmetrical.
Neurocranium truncate, depressed; construction essen­
tially as Gymnelopsis (Anderson, 1982b) or Hadropareia 
(Fig. 42). Parasphenoid wing extending above mid-height 
of trigeminofacialis foramen. Frontal and Parasphenoid 
wing articulating. Pterosphenoid triangular, not large. 
Sphenotic excluded from parietal by frontal. Parietals not 
meeting in dorsal mid-line; each with well developed bony 
tube posteriorly passing supratemporal commissure. Inter­
calar rectangular, not contacting prootic. Supraoccipital 
broad anteriorly, as in large Gymnelus (Anderson, 1982b: 
fig. 11); supraoccipital and exoccipital narrowly articulating 
posteriorly.
Cephalic lateralis pore system complete. Two lateral 
extrascapulars present; all 4 postorbital pores present (pore
position 1 anomalously doubled in ZIN 46781); 2 nasal 
pores; 1 interorbital pore; 3 occipital pores; 6-7 suborbital 
pores; 8 preoperculomandibular pores, 4 arising from den­
tary, 1 from anguloarticular, and 3 from Preopercle. Preop- 
ercular and mandibular canals joined.
Jaw teeth simple, conical (molariform in adult males), 
relatively few, those of outer row in both jaws largest; teeth 
2-4 on vomer; palatine teeth absent in most specimens; 
present, but covered by skin, in some small specimens. 
Palatopterygoid series well developed; ectopterygoid and 
mesopterygoid fused in cleared and stained specimen, 
broadly articulating with quadrate (Fig.30). Posterior ramus 
of hyomandibula not elongated. Metapterygoid large, with 
ventral projection extending from posteroventral ridge. Op­
ercular series well ossified; interopercle with anterior notch. 
Branchiostegal rays 4 + 2 (one aberrant specimen with 4 + 
2 on one side and 2 + 2 on the other). Ceratohyal-epihyal 
juncture smooth (Fig. 31). Ceratobranchial 5 dentate; 3 pairs 
of pharyngobranchials and tooth plates; distal end of first
Figure 30. Bilabria ornata, CAS 61023,160 mm SL. 
Left splanchnocranium and opercular bones.
eat,
Figure 31. Bilabria ornata, CAS 61023, 160 mm SL. 
Left hyoid bar.
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PHAR4
Figure 32. Bilabria omata, CAS 61023,160 mm SL. 
Dorsal view of left upper pharyngeal bones.
epibranchial fan-shaped (Fig. 32). Gill rakers 2-3 + 11 (in
3).
Posttemporal ventral ramus well developed (Fig. 33). 
Supracleithrum with small, thin posterior ramus. Scapular 
foramen irregular, enclosed by bone; scapula with dorsally 
rounded posterior strut. Postcleithrum not greatly curved 
along central region. Four actinosts; pectoral fin rays 15-17. 
Pelvic fm rays 3; pelvic bones not reduced.
Epipleural ribs on vertebrae 1 through 12-14. Pterygio­
phore of dorsal-fin rays 1-3 inserted anterior to neural spine 
of first vertebra; no free dorsal pterygiophores. Four to 5 
anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Caudal-fin ravs 9-10. with 1 epural bearing
Figure 33. Bilabria ornata, CAS 61023,160 mm SL. 
Left pectoral girdle.
2 rays; hypural plate with 4 upper and 3-4 lower rays. Last 
dorsal ray associated with fourth preural vertebra; last anal 
ray associated with second preural vertebra.
Anal fm of male blackens at onset of maturity.
SPECIES: Two species; both endemic to the northwestern 
Pacific.
DISTRIBUTION: Bilabria ornata is known from shallow 
waters of the southern Sea of Okhotsk and northern Sea of 
Japan. An undescribed, very large (over 40 cm) species of 
Bilabria is known only from off Kushiro, Hokkaido, Japan 
(Masuda et al., 1984).
REMARKS: Along with several other valuable speci­
mens removed to the safety of the Hermitage, the holotype 
of Lycenchelys ornatus did not survive the Seige of Lenin­
grad (St. Petersburg), the 900 days of 1941-1944. However, 
a radiograph of it in lateral view is on file at ZIN. Data: 
ZIN 20168, Sea of Japan, Tatar Strait off Cape Trosevila, 
Far-Eastern Institute Expedition (F.A. Derbek et al.), 11 
May 1913.
ADDITIONAL REFERENCES: Soldatov (1922a: 162, fig. 2); 
Soldatov and Lindberg (1930: 500, fig. 72); Taranets (1937:164); 
Shmidt (1950:113, fig. 9); Norman (1966:475); Ueno (1971: 86); 
Lindberg and Krasyukova (1975: 169, figs. 133-134).
Genus Davidijordania Popov, 1931 
(Figs. 34-38)
Davidijordania Popov, 193 la: 212 (type speices, Lycenche­
lys lacertinus Pavlenko, 1910, by original designa­
tion); DeWitt, 1977:789-790; Anderson, 1982b: 19-25.
Davidojordania: Shmidt, 1936: 98 (improper emendation); 
Taranetz, 1937: 164; Shmidt, 1950: 111, figs. 6-8; 
Lindberg and Krasyukova, 1975: 171, figs. 135- 140. 
DIAGNOSIS: Suborbital bones 6-8, the canal with 6-9 
pores; exoccipital separated from supraoccipital; pelvic fms, 
vomerine and palatine teeth, scales, lateral line, pyloric 
caeca, and pseudobranch present; gill slit restricted; verte­
brae 19-24 + 77-97 = 98-120.
DESCRIPTION: Flesh firm. Lateral line mediolateral, 
complete or incomplete; incomplete lines with neuromasts 
extending posteriorly onto abdomen or anterior portion of 
tail. Gill slit extending ventrally to mid-height of pectoral 
base or to just above its ventral edge. Upper jaw longer in 
males than in females; upper lip continuous across snout. 
Oral valve reaching anterior edge of vomer in adults. 
Pseudobranch filaments 4-6, elongate. Two nub-like pylo­
ric caeca. Peritoneum and lining of orobranchial chamber 
pale. Vertebrae asymmetrical.
Neurocranium truncate, moderately deep to depressed 
(Fig. 35). Parasphenoid wing extending well above mid­
height of trigeminofacialis foramen. Frontal and Parasphe­
noid wing broadly articulating. Sphenotic excluded from 
parietal by frontal and pterotic. Parietals not meeting in 
dorsal mid-line. Intercalar ovoid. Supraoccipital and exoc­
cipital separated by epioccipital.
Cephalic lateralis pore system complete; pores small, 
rounded. Two lateral extrascapulars present; all 4 postorbi­
tal pores present; 2 nasal pores; 1 interorbital pore; 1 pos­
tocular pore in D. poecilimon; 3 occipital pores; 6-9 
suborbital pores; 8 preoperculomandibular pores, 4 arising
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Figure 34. Davidijordiana brachyrhyncha, CAS 61019, 146 mm SL. Sea of Okhotsk.
Figure 35. Neurocranium of Davidijordania brachyryn- 
cha, CAS 61019,146 mm SL. Upper: left lateral view; 
lower, dorsal view. Lateral extrascapulars not shown.
Figure 36. Davidijordania brachyrhyncha, CAS 61019, 
146 mm SL. Left splanchnocranium and opercular bones.
Figure 37. Davidijordania brachyrhyncha, CAS 61019, 
146 mm SL. Left hyoid bar.
from dentary, 1 from anguloarticular, and 3 from Preopercle. 
Preopercular and mandibular canals joined.
Jaw teeth simple, moderately enlarged, relatively few; 
vomerine and palatine teeth of males larger than females. 
Palatopterygoid series well developed, with ectopterygoid 
and mesopterygoid broadly overlapping anterior and dorsal 
surfaces of quadrate (Fig. 36). Posterior ramus of 
hyomandibula not elongate. Branchiostegal rays 4 + 2. 
Ceratohyal-epihyal juncture smooth (Fig. 37). Ceratobran­
chial 5 dentate; 3 pairs of pharyngobranchials and tooth 
plates. Gill rakers usually 2-3 + 10-11 = 12-14.
Posttemporal ventral ramus reduced (Fig. 38). Scapu­
lar foramen enclosed, scapula squarish, with poorly devel­
oped posterior strut. Postcleithrum present. Four actinosts; 
pectoral-fin rays 12-18 Pelvic-fin rays 3; pelvic bones not 
appreciably reduced.
Epipleural ribs on vertebrae 1-10 (at least). Pterygio­
phore of first dorsal-fin ray associated with fourth vertebra 
(in 4); no free dorsal pterygiophores. Two to 3 anal-fin 
pterygiophores anterior to haemal spine of first caudal ver­
tebra. Caudal fin rays 9-10, with 1 epural bearing 2 rays; 
hypural plate with 4 upper and 3-4 lower rays. Last dorsal 
ray associated with fourth preural vertebra; last anal ray 
associated with second preural vertebra.
Anal fm of male blackens with maturity.
SPECIES: Six species are tentatively recognized, all en­
demic to the the northwestern Pacific.
DISTRIBUTION: All the species of Davidijordania are 
found on the outer shelf of the northwestern Pacific at depths 
of about 40-300 m. Davidijordania abei, D. lacertina and 
one undescribed species are known only in northern Japa­
nese waters; D. brachyrhyncha is restricted to the southern 
Sea of Okhotsk; D. poecilimon ranges along both coasts of 
the Sea of Japan to the Sea of Okhotsk; D. jordaniana ranges 
from the northern Sea of Japan throughout the Sea of Ok­
hotsk.
REMARKS: Specimens of most species of this genus are 
rare in museum collections, and a thorough systematic re­
view is needed. Specimens, including early stages, are best 
represented in the collections of HUMZ and ZIN. 
Toyoshima (in Masuda et al., 1984: 305) recognized D. 
spilota (Fowler, 1943) as valid and repeated Fowler’s incor­
rect dorsal and anal fm ray counts (D 70, A 64) for this 
nominal species. Re-examination of the holotype, USNM 
99511, reveals D 109, A 95 and vertebrae 23 + 90 = 113. On 
the basis of this and other characters studied, D. spilota is 
herein considered a junior synonym of D. poecilimon (Jor­
dan and Fowler, 1902).
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Figure 38. Davidijordania brachyrhyncha, CAS 61019, 
146 mm SL. Left pectoral girdle.
ADDITIONAL REFERENCES: Jordan and Fowler (1903: 748, 
fig. 2); Shmidt (1904: 201, pl. VI, fig. 2); Pavlenko (1910: 53, fig. 
10-11); Jordan, Tanaka and Snyder (1913: 399, fig. 371); Soldatov 
and Lindberg (1930: 497, ex. L . f a s c ia tu s ) ]  Popov (1931b: 136); 
Fowler (1943: 89, fig. 24); Matsubara (1955: 780); Masuda et al. 
(1984: 305, pls. 273, 358).
Genus Gymnelopsis Soldatov, 1922 
(Fig. 39)
Gymnelopsis Soldatov, 1922a: 160, fig. 1 (type species, 
Gymnelopsis ocellatus Soldatov, 1922, by original des­
ignation); Shmidt, 1950: 123, tab. 26, 27; Lindberg 
and Krasyukova, 1975: 178, figs. 141, 142; Anderson, 
1982b: 49, figs. 13-15, 31-34, tabs. 1, 3.
Derjuginia Popov, 1931b: 137, tab. 1, fig. 1 (type species, 
Derjuginia ochotensis Popov, 1931, by monotypy); 
Shmidt, 1950: 126; Toyoshima, 1981b: 254, figs. 1-2, 
tab. 1.
Gengea Katayama, 1943: 101, fig. 1 (type species, Gengea
japonica Katayama, 1943, by original designation). 
DIAGNOSIS: Suborbital bones 5-6, the canal with no or 6-7 
pores; Ceratohyal-epihyal juncture with bone interdigitating 
(adults); first dorsal fin pterygiophore associated with ver­
tebrae 1 -17; gill slit restricted; preoperculomandibular pores
5-7; scales, pseudobranch, pyloric caeca, lateral line, vomer­
ine and palatine teeth present; pelvic fms absent; exoccipital 
broadly articulating with supraoccipital; caudal fin rays 
5-8; vertebrae 16-23 + 73-95 = 89-115.
DESCRIPTION: Scales restricted to posterior portion of 
tail except in G. ochotensis, which has body scales up to 
pectoral axil. Flesh firm. Lateral line mediolateral, com­
plete. Gill slit extending ventrally to mid-height of pectoral 
base, or slightly above it. Upper jaw longer in males than 
females. Upper lip not enlarged, continuous across snout. 
Pseudobranch filaments 4-6, elongate. Two nub-like pylo­
ric caeca. Peritoneum and lining of orobranchial chamber 
pale. Vertebrae asymmetrical.
Neurocranium truncated, moderately deep (Anderson, 
1982b, fig. 10). Parasphenoid wing well above mid-height 
of trigeminofacialis foramen. Frontal and Parasphenoid 
articulating. Sphenotic excluded fron parietal by frontal and 
pterotic. Parietals not meeting in dorsal mid-line; with bony 
tube for supratemporal commissure. Intercalar small, fused 
to exoccipital at pterotic juncture. Supraoccipital broadly 
articulating with exoccipital posteriorly.
Cephalic lateralis pore system variable, species-spe­
cific (Anderson, 1982b, tab. 3). Two lateral extrascapulars 
present, posteriormost reduced, trough-like; postorbital 
pores 2-4, variable individually in some species, absent in 
positions 2 and 3 most, often; 2 nasal pores; 1 interorbital 
pore; 3 occipital pores, but pores absent in G. ocellata; 6-7 
suborbital pores (pores absent in G. ocellata); 5-7 preoper­
culomandibular pores, 2-3 arising from dentary, 1 from 
anguloarticular, and 2-3 from Preopercle. Preopercular and 
mandibular canals joined.
Jaw teeth simple, small, few; dental dimorphism appar­
ently lacking (Anderson, 1982b, fig. 13); vomerine and 
palatine teeth not noticeably larger in males than in females. 
Palatopterygoid series well developed; ectopterygoid and 
mesopterygoid broadly articulating with quadrate. Poste­
rior ramus of hyomandibula not elongated. Branchiostegal 
rays 4 + 2 or 3 + 2. Ceratohyal-epihyal juncture with bone 
strongly interdigitating; bones thickened (Anderson, 1982b, 
fig. 15). Ceratobranchial 5 dentate; 3 pairs of pharyngo­
branchials and tooth plates. Gill rakers 2-3 + 7-11 = 9-14.
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Posttemporal ventral ramus moderate or well devel­
oped. Scapular foramen enclosed; scapula with well devel­
oped posterior strut (adults). Postcleithrum present. Four 
actinosts; pectoral-fin rays 9-12. Pelvic fms absent; pelvic 
bones not appreciably reduced.
Epipleural ribs on vertebrae 1 through 10-15. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 1-17, 
range not wide (except in G. ochotensis with 11-17), spe­
cies-specific; 0-12 free dorsal pterygiophores (7-12 in G. 
ochotensis). Zero to 4 anal-fin pterygiophores anterior to 
haemal spine of first caudal vertebra. Caudal fin rays 5-8, 
with 1 epural bearing 1 ray; hypural plate with 2-4 upper and 
2-3 lower rays. Last dorsal ray associated with fourth 
preural vertebra; last anal ray associated with second preural 
vertebra.
SPECIES: Four species; all endemic to the northwestern 
Pacific.
DISTRIBUTION: All of the species of Gymnelopsis are 
endemic to the cold temperate northwestern Pacific and 
have been collected on the shelf and upper slope in depths 
of 70-783 m. Few specimens of G. brashnikovi, G. bre- 
vifenestrata, or G. ocellata are known (one specimen each 
of G. brashnikovi and G. brevifenestrata have been exam­
ined since Anderson (1982b), but G. ochotensis is moder­
ately abundant in the southern part of its range, the central 
Sea of Japan. Kim and Kang (1991) reported G. brashnikovi 
from Korea, but without details.
REMARKS: This genus was reviewed by Anderson 
(1982b). Toyoshima (1981b) reported on 16 specimens of 
G. ochotensis, dividing them into 2 species (ochotensis and 
japonica) and placing them in Derjuginia. The major basis 
for recognizing 2 species was in different positions of the 
dorsal fm origin, which Anderson (1982b) showed was 
based on the individually variable number of free pterygio­
phores (7-12) in this species. Anderson (1982b) mistakenly 
reported the gender of Gymnelopsis to be masculine, but it 
is feminine (Bull. Intemat. Comm. Zool. Nomencl. 29 (4): 
177). My earlier reference to Katayama’s Gengea japonica 
as a 1941 publication is in error (Anderson, 1982b: 51), that 
reference being for Lycodes (as Petroschmidtia) toyamen- 
sis.
ADDITIONAL REFERENCES: Masuda et al. (1984: 306, pls. 
273, 358).
Genus Gymnelus. Reinhardt, 1834 
(Figs. 5B, 6E, 8A, 40)
Gymnelus Reinhardt, 1834: 4 (type species, Ophidium 
viride Fabricius, 1780, by original designation); Andri­
ashev, 1973: 540; Anderson, 1982b: 1-48, figs. 1-12, 
16-30, tabs. 1-2.
Gymnelis Reinhardt, 1837: 37, 49 (emendation); Kryer, 
1862: 258; Collett, 1880: 123; Andriashev, 1937: 71. 
Cepolophis Kaup, 1856: 96 (type species, Ophidium viride 
Fabricius, 1780, by monotypy; second species [C. mon- 
tagui, p. 97] only tentatively assigned).
Gymnelichthys Fischer, 1885: 60, pl. 2, fig. 9 (type species, 
Gymnelichthys antarcticus Fischer, 1885, by mono­
typy).
Nemaly codes Herzenstein, 1896: 14 (type species, Nemaly- 
codes grigorjewi Herzenstein, 1896, by monotypy).
Commandorella Taranets & Andriashev, 1935b: 267, fig. 1
(type species, Commandorella popovi Taranets & An­
driashev, 1935, by original designation).
DIAGNOSIS: Suborbital bones 5-6, the canal with 0-11 
pores; Ceratohyal-epihyal juncture with bone interdigitat­
ing; dorsal fm origin above pectoral base to about 1/2 
pectoral length behind pectoral fm; gill slit restricted; scales 
and pelvic fms absent; pseudobranch, pyloric caeca and 
lateral line present; vomerine and palatine teeth present or 
absent; exoccipital broadly articulating with supraoccipital; 
caudal fm rays 9-12; vertebrae 17-26 + 65-84 = 85-105. 
DESCRIPTION: Flesh firm. Lateral line mediolateral, 
complete (total extent unknown in G. pauciporus). Gill slit 
extending ventrally to mid-height of pectoral base or slightly 
above it in adults, usually slightly below in small specimens. 
Upper jaw longer in males than in females. Upper lip con­
tinuous across snout except in few, aberrant specimens 
(Anderson, 1982b: 30). Oral valve reaching anterior edge of 
vomer. Pseudobranch filaments 4-12, elongate. Two nub­
like pyloric caeca. Peritoneum and lining of orobranchial 
chamber pale. Vertebrae asymmetrical.
Neurocranium truncated, not deep (Anderson, 1982b 
fig. 2). Parasphenoid wing extending to mid-height of 
trigeminofacialis foramen or slightly above it. Frontal and 
Parasphenoid wing articulating. Sphenotic excluded from 
parietal by frontal and pterotic. Parietals broadly contacting 
in dorsal mid-line. Supraoccipital and exoccipital broadly 
articulating posteriorly . Intercalar reduced, ovoid 
(Gosztonyi, 1988, fig. 2).
Cephalic lateralis pores variable within species or even 
populations (Anderson, 1982b: 38, tab. 2); pores small, 
rounded. Two lateral extrascapulars, distalmost sometimes 
lost in specimens with reduced postorbital canals; postorbi­
tal pores 0-6, with doubling at 1 or 2 positions in G. retro- 
dor salis; 2 nasal pores; 1 interorbital pore in G. popovi 
(rarely doubled) and some G. viridis and G. hemifasciatus, 
absent in other species; number of occipital pores individu­
ally variable, with doubling at 2 positions observed in G. 
viridis and G. retrodorsalis, absent in some individuals of 
all species (pores 0-5); number of suborbital pores individu­
ally variable (but usually 6), doubling in G. viridis produc­
ing up to 11, pores always absent in G. pauciporus; usually 
5 suborbital bones, apparently age-related fragmentation 
producing up to 7; 5-9 preoperculomandibular pores, but 5-6 
in G. pauciporus, usually 8 in other species. Preopercular 
and mandibular canals joined.
Jaw teeth simple, small, few; vomerine and palatine 
teeth not noticeably larger in males than females; no teeth 
in G. popovi or early juveniles of all species. Palatoptery­
goid series well developed, ectopterygoid and mesoptery­
goid broadly articulating or overlapping anterior and dorsal 
surfaces of quadrate (Anderson, 1982b, fig. 4). Posterior 
ramus of hyomandibula not elongate, but somewhat pro­
duced in large males. Branchiostegal rays usually 4 + 2, 
but 3 + 2 or 5 + 2 in a few aberrant specimens. Ceratohyal- 
epihyal juncture with bone strongly interdigitating (Ander­
son, 1982b, fig. 5). Ceratobranchial 5 dentate; 3 pairs of 
pharyngobranchials and tooth plates (Anderson, 1982b, fig. 
6). Gill rakers 2-6 + 7-15 = 10-20.
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Figure 40. Gymnelus viridis, NMC 77-1259,152 mm SL. Arctic Canada.
Posttemporal ventral ramus well developed, long but 
slender (Anderson, 1982b, fig. 7). Scapular foramen en­
closed, scapula with well developed posterior strut. Post­
cleithrum present, needle-like. Four actinosts; pectoral-fin 
rays 9-14. Pelvic fms absent; pelvic bones not appreciably 
reduced.
Epipleural ribs on vertebrae 1 through 7-15 (Anderson, 
1982b, fig. 8). Pterygiophore of first dorsal-fin ray associ­
ated with vertebrae 1-5, except G. retrodorsalis (vertebrae 
5-15); 0-2 free dorsal pterygiophores, except G. retrodor­
salis (with 3-14). One to 5 anal-fin pterygiophores anterior 
to haemal spine of first caudal vertebra. Caudal fin rays 9-12, 
with 1 epural bearing 1-3 rays; hypural plate with 4-5 upper 
and 4-5 lower rays (Anderson, 1982b, fig. 9). Last dorsal 
ray associated with fourth or fifth preural vertebrae; last anal 
ray associated with second through fourth preural vertebrae. 
Anal fin of male blackens with maturity.
SPECIES: Five species from boreal cold temperate to Arctic 
regions.
DISTRIBUTION: Gymnelus hemifasciatus is known in the 
Arctic Ocean from the Kara Sea east to Canada and in the 
Bering and Okhotsk seas. Gymnelus pauciporus is only 
known from 4 localities: the Bering Sea coast of the Kam­
chatka Peninsula and in the Okhotsk Sea. Gymnelus popovi 
is known from Kodiak Island, Alaska, westward across the 
Aleutian arc to the Commander Islands, with one record 
from the Kuril Islands. Gymnelus retrodorsalis is known 
from eastern Canada, including the Canadian Arctic Archi­
pelago westward to the Kara Sea. Gymnelus viridis is known 
throughout the Arctic, the northern Bering Sea and eastern 
Canada. All species inhabit the continental shelves, with G. 
viridis generally living shallower than its congeners, except 
G. popovi which is apparently restricted to the intertidal. 
Maximum depth for the genus is 481 m for a specimen of 
G. retrodorsalis off Jan Mayen Island in the North Atlantic.
REMARKS: This genus was reviewed by Anderson 
(1982b).
ADDITIONAL REFERENCES: Fabricius (1780:141); Lacepede 
(1800:280,282); Lay and Bennett (1839: 64, tab. 20); Richardson 
(1855: 21); Jordan and Evermann (1898: 2477, figs. 864a-c); 
Knipovich (1908: 1); Andriashev (1954: 260, fig. 135); Leim and 
Scott (1966: 317); Lindberg (1974: 207, fig. 799); Masuda et al. 
(1984: 306, pl. 358); Andriashev (1986: 1131); Gosztonyi (1988: 
137, fig. 2); Matarese et al. (1989: 498).
Genus Hadropareia Shmidt, 1904 
(Figs. 41-46)
Hadropareia Shmidt, 1904: 204, fig. 14 (type species, 
Hadropareia middendorffi Shmidt, 1904, by mono­
typy); Soldatov and Lindberg, 1930: 491-492, fig. 69; 
Anderson, 1982b: 19-25; Matyushin, 1989: 2-3. 
DIAGNOSIS: Suborbital bones 5, the canal with 6-7 pores; 
branchiostegal rays 5 + 2; exoccipital separated from su­
praoccipital; gill slit restricted; pelvic fms, pseudobranch, 
pyloric caeca, lateral line, and vomerine teeth present; scales 
present or absent; palatine teeth absent; caudal fm rays 7-8; 
vertebrae 23-28 + 80-90 = 107-115.
DESCRIPTION: Scales always absent in H. middendorffi, 
present in H. semisquamata up to 1/3 HL behind anal fm 
origin in largest specimen; scales in wedge-shaped pattern 
anteriorly. Flesh firm. Lateral line mediolateral, complete. 
Gill slit extending ventrally to mid-height of pectoral base. 
Upper jaw longer in males than in females. Upper lip 
continuous across snout. Oral valve overlapping anterior 
edge of vomer in small specimens. Pseudobranch filaments 
4-6, elongate. Two nub-like pyloric caeca. Peritoneum and 
lining of orobranchial chamber pale. Vertebrae asymmetri­
cal.
Neurocranium moderately elongate, dorsoventrally de­
pressed (Fig. 42). Parasphenoid wing extending well above 
mid-height of trigeminofacialis foramen. Frontal and paras-
Figure 41. Hadropareia middendorffi, CAS 61018, 142 mm SL. Sea of Okhotsk.
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Figure 42. Neurocranium of Hadropareia middendorffi, 
CAS 61018,142 mm SL. Upper, left lateral view, eth­
moid region removed; dorsal view. Lateral extrascapulars 
not shown.
phenoid wing articulating. Sphenotic excluded from parie­
tal by frontal and pterotic. Parietals not meeting in dorsal 
mid-line. Intercalar reduced. Supraoccipital and exoccipital 
separated by epioccipital posteriorly. Bony trough passing 
postorbital canal along pterotic and first lateral extrascapu­
lar, which is fused to neurocranium.
Cephalic lateralis pore system somewhat reuced; pores 
small, rounded. Two lateral extrascapulars present; 3 post­
orbital pores usually present (at positions 1, 3 and 4; rarely 
2 or 4 pores on one side); 2 nasal pores; interorbital usually 
absent in H middendorffi, 1 present in all H. semisquamata; 
occipital pores usually absent (rarely 1 present); 6-7 subor­
bital pores; 8 preoperculomandibular pores, 4 arising from 
dentary, 1 from anguloarticular and 3 from Preopercle (very 
rarely 3 dentary or 3 preopercular pores). Preopercular and 
mandibular canals joined.
Jaw teeth simple, conical; fewer and larger in males 
than in females (medial dentary canine of males up to 4 times 
the size of main series in females); teeth on vomer stout, 
blunt; palatine teeth absent. Palatopterygoid series well 
developed, with ectopterygoid and mesopterygoid broadly 
overlapping anterior and dorsal surfaces of quadrate (Fig. 
43). Metapterygoid large, with posterior ridge. Posterior
Figure 44. Hadropareia middendorffi, CAS 61018,142 
mm SL. left hyoid bar.
Figure 43. Hadropareia middendorffi, CAS 61018,142 
mm SL. Left splanchnocranium suborbital and opercular 
bones.
ramus of hyomandibula not elongate; dorsal ramus project­
ing posterodorsally from off center. Opercular series well 
ossified; edges of bones without serrae, except anterodorsal 
surface of subopercle. Interopercle with anterior notch. 
Branchiostegal rays 5 + 2, except one aberrant specimen 
that had 5 + 2 on one side and 6 + 2 on the other, and another 
with 5 + 2 on one side and 4 + 2 on the other. Ceratohyal- 
epihyal juncture smooth (Fig. 44). Ceratobranchial 5 den­
tate; 3 pairs of ossified pharyngobranchials and tooth plates. 
Small, cartilaginous remnant of pharyngobranchial of first 
gill arch present (Fig. 45). Gill rakers 2 + 10-12 = 12-14.
Posttemporal ventral ramus weak (Fig. 46). Scapular 
foramen enclosed, scapula with broad, well developed pos­
terior strut. Postcleithrum present. Supracleithrum with 
thin, poorly ossified posterior ramus. Four actinosts; pecto­
ral-fin rays 13-16. Pelvic-fm rays 3, relatively short; pelvic 
bones relatively large.
Epipleural ribs on vertebrae 1 through 14-20. Pterygio­
phore of first dorsal fin ray associated with vertebrae 1-3; 
0-1 free dorsal pterygiophores. Caudal-fm rays 7-8, with 1 
epural bearing 2 rays; hypural plate with 2-3 upper and 2-3 
lower rays. Last dorsal ray associated with third through 
fifth preural vertebrae; last anal ray associated with second 
preural vertebra.
SPECIES: Two species; both endemic to the northwestern 
Pacific.
DISTRIBUTION: Hadropareia middendorffi is known in 
the Okhotsk Sea from the Bay of Penzhinsk to the Shantar
Figure 45. Hadropareia middendorffi, CAS 61018,142 
mm SL. Ventral view of right upper pharyngeal bones.
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Figure 46. Hadropareia middendorffi, CAS 61018, 142 
mm SL. Sea of Okhotsk.
Islands. Hadropareia semisquamata is known only from 4 
captures in the Kuril Islands. Both species are intertidal and 
shallow subtidal.
ADDITIONAL REFERENCES: Soldatov and Lindberg (1930: 
492, fig. 69); Popov (1931b: 136); Taranets (1937: 159, 164); 
Matsubara (1955: 771, 778, 779); Norman (1966: 475, 478); 
Lindberg (1974: 207, fig. 797); Lindberg and Krasyukova (1975: 
169); Pinchuk (1976).
Genus Krusensterniella Shmidt, 1904 
(Figs. 47-51)
Krusensterniella Shmidt, 1904: 197, fig. 12 (type species, 
Krusensterniella notabilis Shmidt, 1904, by mono- 
typy); Soldatov, 1922b: 157, text fig.; Andriashev, 
1938: 117; Andriashev, 1955b: 393, fig. 1; Lindberg
and Krasyukova, 1975:126, figs. 103-105; Anderson,
1982b: 19-25.
DIAGNOSIS: Suborbital bones 5-6, the canal with 6-7 
pores; dorsal fin with a variable series of pungent spines 
preceded by series of flexible spines; preopercu­
lomandibular pores 6-7; gill slit restricted; scales, pseudo­
branch, pyloric caeca, lateral line, vomerine and palatine 
teeth present; lateral line mediolateral, incomplete; pelvic 
fms absent; branchiostegal rays 5; Parietals separated from 
mid-line; vertebrae 19-25 + 80-97 = 100-121. 
DESCRIPTION: Scales sparse or absent anterior to anus, 
except in the fully-scaled K. maculata. Flesh firm. Lateral 
line mediolateral, incomplete, extending from above gill slit 
to about 2.5 head lengths behind anus in K. notabilis to just 
before anus in K  pavlovskii. Gill slit extending ventrally to 
mid-height of pectoral base or slightly above it. Upper jaw 
longer in males than in females. Upper lip continuous 
across snout. Oral valve reaching anterior edge of vomer. 
Pseudobranch filaments 4-5, elongate. Two nub-like pyloric 
caeca, except in K. multispinosa, in which they are long and 
finger-like. Peritoneum and lining of orobranchial chamber 
pale. Vertebrae asymmetrical.
Neurocranium truncate, relatively deep (Fig. 48). 
Parasphenoid wing extending above dorsal margin of 
trigeminofacialis foramen. Frontal and Parasphenoid wing 
articulating. Sphenotic low on skull, well separated from 
parietal by pterotic. Parietals separated from dorsal mid-line 
by thick supraoccipital blade. Parietals with bony supratem­
poral commissure posteriorly. Intercalar small, overlapping 
basioccipital only. Supraoccipital and exoccipital narrowly 
articulating posteriorly.
Cephalic lateralis pore system complete, with little 
variation among species. Two lateral extrascapulars pre­
sent, distalmost often reduced, trough-like; all 4 postorbital 
pores present (ZIN 29989, 69 mm, with 5 pores on right 
side—extra pore not a result of doubling, but an anomalous 
opening between pores 1 and 2 from frontal and pterotic); 
2 nasal pores; 0-1 interorbital pores; 3 occipital pores; 6-7 
suborbital pores; 6-7 preoperculomandibular pores, 3 aris­
ing from dentary (pore/foramen 1 absent), 1 from anguloar­
ticular and 2-3 from Preopercle (when 2, pore 6 absent). 
Preopercular and mandibular canals joined.
Jaw teeth simple, conical, small and few in both sexes; 
teeth on vomer and palatine bones not noticeably larger in 
males than in females. Palatopterygoid series well devel-
Figure 47. Krusensterniella notabilis, CAS 61022,120 mm SL. Sea of Okhotsk.
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Figure 48. Neurocranium of Krusenstemiella notabilis, 
CAS 61022, 120 mm SL. Upper left lateral view; lower, 
dorsal view. Lateral extrascapulars not shown.
oped, with ectopterygoid nearly completely overlapping 
anterior edge of quadrate and mesopterygoid overlapping 
almost half of quadrate’s dorsal surface (Fig. 49). Posterior 
ramus of hyomandibula not elongate. Branchiostegal rays 3 
+ 2. Ceratohyal-epihyal juncture smooth (Fig. 50). Cerato­
branchial 5 dentate; 3 pairs of pharyngobranchials and tooth 
plates. Gill rakers 2 + 9-10 (in 4).
Posttemporal ventral ramus weak. (Fig. 51). Su­
pracleithrum large, scalloped. Scapular foramen enclosed, 
scapula with well developed posterior strut. Postcleithrum 
present. Four actinosts; pectoral-fin rays 9-12. Pelvic fms 
absent, pelvic bones reduced.
Epipleural ribs on vertebrae 1 through 12-16. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 1-2; 
no free dorsal pterygiophores. Greatest dorsal-fin height 
(anterior portion of fin except in K. notabilis) about twice 
as high in males as in females. Pungent dorsal-fin spines 
longer and set more anteriorly than those of Zoarces, located 
in posterior third to quarter of fin; anterior to these all dorsal 
elements “flexible spines” (bilaterally divided at base). One 
to 4 anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Caudal fin rays 7-9, with 1 epural bearing 
2 rays; hypural plate with 2-3 upper and 3-4 lower rays. Last 
dorsal ray associated with second through fourth preural
Figure 49. Krusenstemiella notabilis, CAS 61022, 120 
mm SL. Left splanchnocranium and opercular bone.
HYPHY D
Figure 50. Krusenstemiella notabilis, CAS 61022,120 
mm SL. Left hyoid bar.
Figure 51. Krusenstemiella notabilis, CAS 61022,120 
mm SL. Left pectoral girdle.
vertebrae; last anal ray associated with second preural ver­
tebra.
SPECIES: Four species; all endemic to the northwestern 
Pacific.
DISTRIBUTION: Krusenstemiella maculata is known in 
the northern Japan Sea from Tatar Strait to Peter the Great 
Bay. Krusenstemiella multispinosa is known in the Ok­
hotsk Sea from off Iona Island to southeastern Sakhalin 
Island. Krusenstemiella notabilis is known off northeastern 
Sakhalin to the east coast of Hokkaido Island, Japan. 
Krusenstemiella pavlovskii is still known only from the 
original 1950 collection of 3 specimens off southeastern 
Kamchatka Peninsula. All species of this genus inhabit the 
outer shelf and have been taken in depths of 53-160 m. 
ADDITIONAL REFERENCES: Soldatov and Lindberg (1930: 
490, fig. 68); Taranets (1937: 159, 161, fig. 99); Shmidt (1950: 
83); Matsubara (1955: 770); Norman (1966: 474,477).
Genus Melanostigma Gunther, 1881 
(Figs. 52-55)
Melanostigma Gunther, 1881:20, pl. II, fig. A (type species, 
Melanostigma gelatinosum Gunther, 1881, by mono­
typy); Gilbert, 1896: 472, pi. 35; Goode and Bean,
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Figure 52. Melanostigma gelatinosum, NMNZ P15466, 270 mm SL. Off New Zealand.
1896: 314, pl. 82; Koefoed, 1952: 19, pl. II, fig. D; 
McAllister and Rees, 1964: 85, figs. 1-9; Yarberry, 
1965: 442, figs. 1-9; Bussing, 1965: 219, figs. 14-16; 
Tominaga, 1971: 151, fig. 1; Parin, 1977: 63, figs. 1-2; 
Anderson and Hubbs, 1981: 345, 349, fig. 5; Naka­
mura, 1986: 238, text figs.; Anderson, 1988a: 61, figs. 
1- 6 .
Bandichthys Parin, 1979: 170, figs. 1-2 (type species, 
Melanostigma vitiazi Parin, 1979, by original designa­
tion, as subgenus).
DIAGNOSIS: Suborbital bones 4-5, the canal with 3-6 
pores; g ill slit a pore-like opening above pectoral fin; frontal 
excluded from Parasphenoid wing by pterosphenoid; Paras­
phenoid wing low; Palatopterygoid series weak; Sphenotic 
and parietal articulating; single pair o f nasal pores; Cerato­
branchial 5 edentate; 2 pairs o f  ossified pharyngobranchials; 
flesh gelatinous; scales and pelvic fms absent; pseudo­
branch, pyloric caeca, vomerine and palatine teeth present; 
pectoral fin rays 5-10; vertebrae 18-23 + 62-81 = 82-100. 
DESCRIPTION: Lateral line present in M. vitiazi only, 
mediolateral, complete. Mouth terminal: upper iaw o f M.
EPIOC INT
Figure 53. Melanostigma gelatinosum, AIM 6345,97 
mm SL. Posterior region of left side of neurocranium; 
bones disarticulated.
gelatinosum longer in largest males than in females, but 
considerable overlap occurs (Anderson, 1988a: 65); dimor­
phism in jaw length not detected in other species. Lips 
reduced, upper lip continuous across snout. Oral valve 
reaching anterior edge of vomer. Pseudobranch filaments 
2-4, small. Two nub-like pyloric caeca. Peritoneum and 
lining of orobranchial chamber black. Vertebrae asymmet­
rical.
Neurocranium truncate, not deep, bones thin and over- 
lying thick cartilaginous capsules (Yarberry, 1965, figs. 
1-2). Parasphenoid wing extending dorsally just to lower 
margin of trigeminofacialis foramen. Frontal with short 
descending ramus; frontal and Parasphenoid wing separated 
by large pterosphenoid (Anderson and Hubbs, 1981, fig. 5 A; 
Yarberry, 1965, fig. 2, ventral part mislabeled “basisphe- 
noid”). Sphenotic enlarged, articulating with Parietals at 
anterior edge. Parietals separated from dorsal mid-line by 
large supraoccipital. Intercalar fused to exoccipital, forming 
dorsal border of vagus foramen (Fig. 53). Supraoccipital and 
exoccipital narrowly articulating posteriorly.
Figure 54. Cladogram of relationships of species of 
Melanostigma. Lettered nodes modified after Anderson 
(1988a): A) gill slit extending to mid-height of pectoral 
base; pectoral fin reduced (P9-10, base/length ratio <38%); 
nasal pore 2 lost; postorbital pore 4 lost; caudal vertebrae 
increased from 54-57 to 78-94; B) pectoral fin rays 7-9; 
preopercular pores lost; lateral line lost; C) pectoral fin 
rays 5-7; first postorbital pore lost; dwarfism (maximum 
length decreased to <140 mm); D) supratemporal commis­
sure incompletely reduced; E) supratemporal commissure 
lost; F) postcleithrum lost.
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Figure 55. Melanostigma gelatinosum, AIM 6345, 97 
mm SL. Ventral view of right upper pharyngeal bones.
Cephalic lateralis pore system reduced, pore pattern 
usually species-specific, pores small, rounded. Two lateral 
extrascapulars present; postorbital pores absent, except pore 
1 present in M. gelatinosum and M. vitizai; posterior nasal 
pore lost; no interorbital or occipital pores (interorbital 
rarely present in M. gelatinosum; supratemporal commis­
sure present in most species, absent in more derived species 
(Fig. 54); 3-6 suborbital pores, (pore loss in this canal occurs 
dorsally), 4-5 very reduced suborbital bones (Yarberry, 
1965, fig. 4); 2-7 preoperculomandibular pores, 2-4 arising 
from dentary (all 4 foramina present), 0-1 from anguloar­
ticular, and 0-2 from Preopercle; no preopercular foramina, 
instead a shallow, open groove running along posterior 
margin present (Yarberry, 1965, fig. 3). Preopercu­
lomandibular pore 6 rarely present in M. atlanticum, pores
6-7 always present in M. vitiazi; in these species ventralmost 
preopercular foramen opens to pore 6, with no septum 
separating mandibular and lower preopercular canals.
Jaw teeth simple, those of adult males enlarged and 
caniniform, fewer in males than in females (McAllister and 
Rees, 1964, fig. 7; Anderson, 1988a, fig. 4); teeth on vomer 
and palatine bones present except in earliest juveniles. Pala­
topterygoid series reduced (Yarberry, 1965, fig. 3), mesop­
terygoid often poorly ossified, metapterygoid about equal to 
symplectic. Posterior ramus of hyomandibula not elongate. 
Branchiostegal rays variably 5 + 2 or 4 + 2 in M. pammelas 
and 5 + 2, 4 + 2, or 3 + 2 in M. bathium; branchiostegal 4 
+ 2 in all others. Ceratohyal-epihyal juncture smooth (Yar­
berry, 1965, fig. 4a). Ceratobranchial 5 edentate; 2 pairs of 
ossified pharyngobranchials and tooth plates (Fig. 55; Yar­
berry, 1965, fig. 5). Gill rakers 0-1 + 7-19 = 8-19 (very rarely 
1 epibranchial raker).
Posttemporal ventral ramus absent (Yarberry, 1965, 
figs. 3, 6). Scapular foramen enclosed, scapula ovoid, but 
with weak posterior strut ventrally. Postcleithrum absent in 
M. pammelas, present in all other species. Cleithrum re­
duced, posterior lamina mostly cartilaginous. Usually 4 
poorly ossified actinosts bearing 5-10 pectoral-fin rays (M. 
atlanticum with 2-4 actinosts, M. pammelas with 3). Pelvic 
fms absent; pelvic bone greatly reduced (Yarberry, 1965, 
fig. 6).
Epipleural ribs on vertebrae 1 through 4-8. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 3-4; 
no free dorsal pterygiophores. One to 3 anal-fm pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 8-10, with 1 epural bearing 1 ray; hypural 
plate with 3-4 upper and 4-5 lower rays. Last dorsal ray 
associated with second to fourth preural vertebrae; last anal 
ray associated with second or third preural vertebra. 
SPECIES: Seven species are recognized.
DISTRIBUTION: This genus occurs in all ocean basins 
except the central Indian and Arctic and all species are 
mesopelagic. One species at least (M. atlanticum) appears 
to utilize the deep-pelagic/slope interface for spawning and 
perhaps feeding (Markle and Wenner, 1979; Silverberg et 
al., 1987). Melanostigma atlanticum is known in the west­
ern North Atlantic from the Grand Banks to Virginia, in the 
eastern North Atlantic from the Faeroe-Iceland Ridge to Cap 
Blanc, Mauritania, including the Mediterranean Sea and 
Mid-Atlantic Ridge, though it probably rarely occurs in the 
open Atlantic. Melanostigma bathium is known in the east­
ern Pacific from the Galapagos Islands south along the 
western coast of South America to the Antarctic Peninsula. 
Melanostigma gelatinosum is cosmopolitan in the Southern 
Ocean south of about 30° S. Melanostigma inexpectatum is 
known from only 3 specimens: 2 from the central Indo-West 
P ac ific  and 1 from  the G reat A ustra lian  B ight. 
Melanostigma orientale is known from only 4 specimens 
taken in Sagami and Suruga bays, Japan. Melanostigma 
pammelas is known in the eastern Pacific from central 
British Columbia south to the Gulf of Tehuantepec, Mexico. 
Melanostigma vitiazi is known from 3 widely separated 
regions of the Indo-Pacific: Crozet Island (cold-temperate 
Indian Ocean), the Banda Sea (Indonesia), and New Zea­
land.
REMARKS: Gosline (1968), following Yarberry’s (1965) 
erroneous figure of the skull of M. pammelas bearing a 
basisphenoid bone, suggested the removal of Melanostigma 
from Zoarcidae, a not unreasonable action if the bone were 
indeed present. Andriashev (1973), Gosztonyi (1977), and 
Parin (1977, 1979) accepted the removal, but only 
Gosztonyi provided characters to support the rationale. An­
derson and Hubbs (1981) showed that the basisphenoid is 
always absent in Melanostigma (as in other zoarcoids) and 
that Melanostigma has no significant characters to warrant 
its exclusion from Zoarcidae.
Anderson (1988a) showed that Seleniolycus was the 
primitive sister taxon of Melanostigma, and suggested that 
speciation in the latter occurred by transoceanic dispersal 
from the southern to the northern hemisphere, as suggested 
by Andriashev (1986b, 1990) for some liparidids. The 
caption to Anderson’s (1988a, fig. 42) cladogram was in­
complete and a reconstructed Melanostigma phylogeny is 
given here as Fig. 54.
ADDITIONAL REFERENCES: Waite (1914: 129, pl. VI); Leim 
and Scott (1966: 328, text fig.); Brewer (1973: 28); Hart (1973: 
247, text fig.); Lindberg (1974: 207, fig. 798); McCosker and 
Anderson (1976: 214-217, fig. 2); Belman and Anderson (19.79: 
366-369); Belman and Gordon (1979: 275-281); Gushchin and 
Kukuev (1980); Pequeno (1989:49); Anderson (1990a: 269-271, 
figs. 16-18; 1990b: 2-5, fig. 1).
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Figure 56. Nalbantichthys elongatus, USNM 200671 (holotype), 135 mm SL. Bering Sea.
Genus Nalbantichthys Schultz, 1967 
(Figs. 13B, 13C, 56, 57)
Nalbantichthys Schultz, 1967: 1, figs. 1-3 (type species, 
Nalbantichthys elongatus Schultz, 1967, by original 
designation); Fedorov, 1975: 587; Fedorov and 
Neyelov, 1978: 952.
DIAGNOSIS: Suborbital bones 4, elongate, the canal with 
5 pores; gill slit an irregular, pore-like opening above pec­
toral fm; epural absent; 3 pairs of nasal pores; preopercu­
lomandibular pore 7 absent; branchiostegal rays 5 + 2; flesh 
gelatinous; scales, pyloric caeca, pelvic fms, pelvic bones, 
postcleithrum, vomerine and palatine teeth absent; lateral 
line present; nostril tubes elongate; pectoral fm rays 6, fm 
greatly reduced and situated on ventral half of abdomen; 
vertebrae 25 + 119-125 = 144-150.
DESCRIPTION: Median fms low, membranes weak. Nos­
tril tubes extending well beyond upper jaw margin. Lateral 
line mediolateral, observed in only a few places, but prob­
ably complete to tail tip. Upper jaw extending posteriorly 
to below middle of eye or its anterior quarter. Lips poorly 
developed; flesh of lower jaw with small lobes anteriorly
Figure 57. Nalbantichthys elongatus, USNM 200671, 
135 mm SL. Head region showing lateralis pores.
only; upper lips thin and broadly attached to snout. Anterior 
oral valve overlapping vomer; a weaker fleshy fold present 
just posteriorly in holotype, but not in ZIN 40535 (posterior 
“valve” of holotype appears to be a preservation artifact). 
Pseudobranch filaments 3, small. Pyloric caeca absent Peri­
toneum and lining of orobranchial chamber black. Vertebrae 
asymmetrical.
Osteological observations from radiographs only. 
Neurocranium moderately long, deeper in larger holotype 
than others, narrow in dorsal view. Parasphenoid wing, 
frontal descending ramus and pterosphenoid-intercalar- 
prootic articulations not seen. Sphenotic articulating with 
parietal. Parietal-parietal articulation not seen. Supraoccipi­
tal and exoccipital narrowly contacting posteriorly.
Cephalic lateralis pore system relatively complete; 
pores small and rounded. Two barrel-like lateral extrascapu­
lars; postorbital pores 1, 3 and 4 present; 3 pairs of nasal 
pores, 1 located just anteromesial to nostril tube and 2 
located about 1.5-2.5 nostril tube lengths posterodorsal to 
nostril tube on or in front of orbit margin (Fig. 57); 1 
interoibital pore; 3 occipital pores; 5 suborbital pores; 7 
preoperculomandibular pores, 4 arising from dentary, 1 
from anguloarticular and 2 from Preopercle (pore 7, from 
middle preopercular foramen, absent). Preopercular and 
mandibular canals joined.
Jaw teeth few, simple, moderately large, but not pro­
truding far out of thickened gums. Mouth terminal, large, 
lower jaw thickened, high. No vomerine or palatine teeth. 
Palatopterygoid series with ectopterygoid overlapping en­
tire anterior surface of quadrate and mesopterygoid overlap­
ping about one-th ird  o f its dorsal surface, as in 
Andriashevia. Posterior ramus of hyomandibula not elon­
gate. Branchiostegal rays 5 + 2. Ceratohyal-epihyal junc­
ture smooth. Ceratobranchial 5 dentate; 3 pairs of 
pharyngobranchials and tooth plates. Gill rakers 4+13, with 
2 on hypobranchial of holotype.
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Posttemporal ventral ramus weak. Scapula and cora­
coid reduced and poorly ossified, only outlines observed. 
Postcleithrum absent. Four ossified actinosts; pectoral-fin 
rays 6. Pelvic fms and pelvic bones absent.
Epipleural ribs not evident in radiograph, pleural ribs 
on vertebrae 2 through 14-15. Pterygiophore of first dorsal- 
fin ray associated with vertebrae 1-2; no free dorsal ptery­
giophores. Two anal-fin pterygiophores anterior to haemal 
spine of first caudal vertebra. Caudal skeleton variable in 
type specimens. Schultz (1967, fig. 3) inaccurately depicted 
that of paratype and bones of both types are redrawn from 
several radiographs (Fig. 13, B,C). Ural neural arch unde­
veloped in holotype, but well developed in others. Epural 
absent in all, but holotype and ZIN 40535 with one fm ray 
above fused uroneural remnant and paratype with 2 rays; 
hypural plate with 3-5 upper and 3 lower rays. Last dorsal 
ray associated with fused section of second preural vertebra 
in holotype and ZIN 40535, with fourth preural in paratype; 
last anal ray associated with fused section of second preural 
vertebra in all and is attached to spur of bone on its haemal 
spine which probably originated as the last anal pterygio­
phore and not the haemal spine of a “fourth vertebra” as 
Schultz (1967) contended. One anal pterygiophore and fin 
ray associated with third preural vertebra in paratype.
SPECIES: Monotypic.
DISTRIBUTION: Nalbantichthys elongatus is known from 
3 specimens taken in the south central Bering Sea at depths 
of 300-520 m.
REMARKS: The penultimate vertebral element in both type 
specimens is a fusion of the second through fourth preural 
vertebrae. Schultz (1967) did not consider this abnormal for 
the genus since both specimens were alike. This is faulty 
reasoning since fusion of several caudal vertebrae and the 
concomitant rearrangement of pterygiophores and fin rays 
is widespread in Zoarcidae and can be individually variable, 
despite Schultz’s inability to see it in other zoarcids he 
radiographed. In fact, the number and association of ptery­
giophores is not alike in both types (see above), thus this 
unusual condition is removed from the generic diagnosis. In 
other respects, except for the absence of an epural, the caudal 
skeleton of ZIN 40535 is like that of Melanostigma and 
other deep-living genera.
ADDITIONAL REFERENCES: Monod (1968: 542); Quast and 
Hall (1972: 15); Fedorov (1973: 19, 23); Matarese et al. (1989: 
498).
Genus Opaeophacus Bond & Stein, 1984 
(Figs. 58-63)
Genus C: Anderson, 1984a: 578
Opaeophacus Bond & Stein, 1984:522, fig. 1 (type species,
Opaeophacus acrogeneius Bond & Stein, 1984, by
original designation).
DIAGNOSIS: Suborbital bones 4, the canal with 5 pores; 
gill slit restricted; no opening behind last gill arch; eye lens 
with vertical, slit-like cavity filled with opaque material;
Sphenotic and parietal articulating; preoperculomandibular 
pores 1 and 2 (anterior dentary) absent; Parasphenoid wing 
and hypohyal bones enlarged; Palatopterygoid series well 
developed; hyomandibula reduced; 2 pairs of ossified 
pharyngobranchial bones; pectoral actinosts, pelvic fms, 
pelvic bone, postcleithrum, scales, lips, pyloric caeca, pala­
tine and vomerine teeth absent; lateral line and pseudo­
branch present; flesh gelatinous; pectoral fm rays 4-5, fm 
greatly reduced; nostril tube elongated; vertebrae 25-26 + 
119-123= 144-149.
DESCRIPTION: Flesh gelatinous, but subdermal lipid layer 
thin; flesh closely adhering in present, preserved specimens. 
Lateral line mediolateral, complete. Gill slit a small pore 
above pectoral fin. Oral valve overlapping posterior margin 
of vomer; medial portion slightly incised. Pseudobranch 
filaments 5, not much elongated. Peritoneum black; lining 
of orobranchial chamber pale. Vertebrae asymmetrical.
Neurocranium truncate; narrow in dorsal view (Fig. 
59). Parasphenoid wing extending well above mid-height of 
trigeminofacialis foramen; descending wing of frontal short, 
articulating with Parasphenoid. Sphenotic articulating with 
parietal; its dorsal roof forming part of tubular passage of 
postorbital canal. Parietals meeting in dorsal mid-line. In­
tercalar greatly reduced. Supraoccipital and exoccipital 
broadly articulating posteriorly.
Cephalic lateralis pore system complete; pores very 
small, rounded (Fig. 60). Two lateral extrascapulars present; 
postorbital pores 1,3 and 4 present; 2 nasal pores; 1 interor­
bital pore; 3 occipital pores; 5 suborbital pores; 6 preoper­
culomandibular pores, first 2 dentary foramina and pores 
absent (Fig. 61), thus 2 pores arise from dentary, 1 from 
anguloarticular and 3 from Preopercle. Preopercular and 
mandibular canals joined.
Jaw teeth small, simple, few; vomerine and palatine 
teeth absent. Palatopterygoid series well developed, with 
ectopterygoid and mesopterygoid broadly overlapping an­
terior and dorsal surfaces of quadrate (Fig. 61). Metaptery­
goid and hyomandibula reduced; posterior ramus of 
hyomandibula not elongate. Opercular bones thin and 
poorly ossified. Branchiostegal rays 4 + 2 (Fig. 62). Hypo­
hyals enlarged, not separated by cartilaginous shelf. Cerato­
hyal-epihyal juncture smooth. Ceratobranchial 5 dentate; 2
Figure 58. Opaeophacus acrogeneius, CAS 52802 (paratype), 153 mm SL. Bering Sea.
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Figure 62. Opaeophacus acrogeneius, USNM 260321, 
137 mm SL. Left hyoid bar.
Figure 59. Neurocranium of Opaeophacus acrogeneius, 
USNM 260321,137 mm SL. Upper left lateral view; 
lower, dorsal view. Lateral extrascapulars not shown.
Figure 60. Opaeophacus acrogeneius, CAS 52802,153 
mm SL. Head region showing lateralis pores.
pairs of phayngobranchials and tooth plates. G ill rakers 3 
+ 11-13 (in 2 specimens).
Posttemporal bone thin, dorsoventrally depressed; ven­
tral ramus absent (Fig. 63). Scapular foramen enclosed,
scapula somewhat rounded. Pectoral fin greatly reduced, 
nub-like; pectoral rays 4-5, very short. Fin basals of pecto­
ral-pelvic girdle absent, pectoral rays attach to ventrally 
located cartilaginous sheet.
Epipleural ribs on vertebrae 1 through 5. Pterygiophore 
of first dorsal-fin ray associated with first vertebra; no free 
dorsal pterygiophores. Three anal-fin pterygiophores ante­
rior to haemal spine of first caudal vertebra. Caudal fin rays
7-8, with 1 reduced epural fused with uroneural bearing 1 
ray; hypural plate with 4 upper and 3-4 lower rays. Last 
dorsal and last anal ray associated with second preural 
vertebra (in 1 specimen).
Figure 61. Opaeophacus acrogeneius, USNM 260321, 
137 mm SL. Left splanchnocranium and opercular bones.
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Figure 63. Opaeophacus acrogeneius, USNM 260321,
137 mm SL. Left pectoral girdle.
Figure 64. Puzanovia rubra, CAS 47670,197 mm SL. Aleutian Islands.
SPECIES: Monotypic.
DISTRIBUTION: Opaeophacus acrogeneius is known 
only from the original collection of 5 specimens off the 
Aleutian Islands at depths of 500-800 m.
REMARKS: The eye of O. acrogeneius is apparently 
unique among vertebrates. Bond and Stein (1984) suggested 
that if the opaque material in the lens acts to scatter light, it 
may be an adaptation for the detection of silhouetted prey in 
its poorly lit habitat at the expense of visual acuity. Al­
though Bond and Stein did not detail the habitus of Opaeo­
phacus, the only captures to date (the types) were in 
association with an orange coral (Gorgonacea) and a black 
coral (Antipatharia), a similar association to that of Andri- 
ashevia.
Genus Puzanovia Fedorov, 1975 
(Figs. 64-70)
Puzanovia Fedorov, 1973: 19, 23 (nomen nudum). 
Puzanovia Fedorov, 1975: 587, figs. 1-2 (type species, 
Puzanovia rubra Fedorov, 1975, by original designa­
tion); Amaoka et al., 1977: 93, fig. 3, tab. 2; Fedorov, 
1982a: 77.
DIAGNOSIS: Suborbital bones 5, the canal with 6 small 
pores; lips present, upper lip discontinuous; scales present, 
on tail only; Sphenotic and parietal articulating; pseudo­
branch, pyloric caeca, and lateral line present; palatine teeth 
present or absent; vomerine teeth and pelvic bones absent; 
flesh gelatinous; pectoral fin rays 9-12; vertebrae 22-24 + 
110-125= 134-147.
DESCRIPTION: Scales extending anteriorly to about anus 
in most specimens; scales anterior to anus present only on 
dorsum in largest specimens; scales present on vertical fins 
posteriorly. Flesh covering head and body gelatinous; lipid 
layer not enveloping most of posterior portion of tail in 
preserved material. Lateral line mediolateral, complete. 
Mouth terminal, upper jaw extending to below rear margin 
of orbit. Upper lip discontinuous, merging with front of 
snout to form a smooth symphysial bulge about 1/2 eye 
diameter in width; bulge better developed in adults. Oral
valve enlarged, overlapping vomer and anterior end of pala­
tine bones. Gill slit extending ventrally to lower end of 
pectoral base or slightly above it. Pseudobranch filaments
6-7, elongate. Two nub-like pyloric caeca. Peritoneum 
black; lining of orobranchial chamber pale. Vertebrae asym­
metrical.
Neurocranium deep, truncate; narrow in dorsal view 
and somewhat asymmetric (Fig. 65). Parasphenoid wing 
extending well above mid-height of trigeminofacialis fora­
men. Frontal and Parasphenoid wing articulating; frontal 
with poorly developed descending wing. Sphenotic articu­
lating with parietal; dorsal roof of Sphenotic forming floor 
of postorbital canal. Parietals meeting in dorsal midline. 
Intercalar roughly triangular. Supraoccipital and exoccipi- 
tal broadly articulating; supraoccipital with steep shelf 
across its width.
Cephalic lateralis pore system complete; pores small, 
rounded, all arising from foramina in bones (not elongate 
fenestrae; Fig. 66). Two lateral extrascapulars present; all 
four postorbital pores present; 2 nasal pores; 1 interorbital 
pore; 3 occipital pores; 6 suborbital pores; 8 preopercu­
lomandibular pores, 4 arising from dentary, 1 from angu­
loarticular, and 3 from Preopercle. Preopercular and 
mandibular canals joined.
Jaw teeth simple, few, moderately enlarged, those in 
outer row of both jaws enlarged; large, recurved teeth usu­
ally present on palatine bones; no teeth on vomer in any 
specimen (V. Fedorov, pers, comm.), although original de­
scription of type species incorrectly reported vomerine teeth 
present. Palatopterygoid series with ectopterygoid broadly 
overlapping anterior surface of quadrate, and mesoptery­
goid reduced to a splint (Fig. 67). Metapterygoid not re­
duced. Posterior ramus of hyomandibula not elongate. 
Opercle, subopercle and interopercle relatively well ossi­
fied. Branchiostegal rays 4 + 2. Ceratohyal-epihyal juncture 
smooth (Fig. 68). Ceratobranchial 5 dentate; 3 pairs of 
pharyngobranchials and tooth plates. Gill rakers 3-5 + 9-13 
= 13-17.
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Figure 65. Neurocranium of Puzanovia rubra, CAS 
47685, 208 mm SL. Upper: left lateral view; lower, 
dorsal view. Lateral extrascapulars not shown.
Figure 66. Puzanovia rubra, CAS 47670, 197 mm SL. 
Head region showing pores.
Posttemporal ventral ramus weak (Fig. 69). Scapular 
foramen enclosed; scapula with well developed posterior 
strut. Posterior ramus of cleithrum poorly ossified, transpar­
ent. Postcleithrum present. Four actinosts; pectoral-fin rays 
9-12. Pelvic fms and pelvic bones absent.
Epipleural ribs on vertebrae 1 through 11-12. Pterygio­
phore of first dorsal-fin ray associated with first vertebra; 
occasionally 2 pterygiophores between neural spine of first
Left splanchnocranium and opercular bones.
Figure 68. Puzanovia rubra, CAS 47685,208 mm SL.
Left hyoid bar.
and second vertebrae; no free dorsal pterygiophores. One to 
3 anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Ural vertebral elements extensively fused; 
epural reduced (Fig. 70). Caudal-fin rays 9-10, with epural 
bearing 1-2 rays; hypural plate with 4 upper and 4 lower 
rays. Last dorsal ray associated with second through fourth 
preural vertebra; last anal ray associated with second preural 
vertebra.
SPECIES: Two species; both endemic to the northwestern 
Pacific.
DISTRIBUTION: Puzanovia rubra has been taken in the 
Bering Sea from Bower’s Bank to the Shirshov Ridge, off 
the Kurile Islands to Cape Erimo, Japan, and in the western 
Okhotsk Sea at depths of 200-610 m. Puzanovia virgata is
Figure 69. P uzanovia rubra, CAS 47685,208 mm SL.
Left pectoral girdle.
43
Figure 70. Puzanovia rubra, CAS 47685, 208 mm SL. 
Caudal skeleton, fin rays not shown.
known from one collection off the northern Kurile Islands 
in 480-505 m.
REMARKS: In the Bering Sea and off the Kurile Islands, 
P. rubra has been taken in association with the hydrocoral 
Primnoa resedaeformis, which has the same reddish colour. 
Similarly coloured (reddish or orange) are Andriashevia, 
Nalbantichthys and Opaeophacus. This and the similar 
shapes and very reduced fms of these fishes suggests they 
all lurk about in the branches of deep-sea corals, reminiscent 
of the behaviour of Eucryphycus in its benthic drift kelp 
habitat (see below).
ADDITIONAL REFERENCES: Masuda et al. (1984: 306, pl. 
273); Matarese et al. (1989: 498).
Genus Seleniolycus Anderson, 1988 
(Fig. 71)
Genus B. Anderson, 1984a: 578.
Seleniolycus Anderson, 1988a:68 (type-species, Oidipho­
rus laevifascialus Torno, Tomo and Marschoff, 1977, 
by original designation). Anderson, 1990a: 275-276, 
fig. 23.
DIAGNOSIS: Suborbital bones 6, poorly ossified, trough­
like, canal with 5 pores; preoperculomandibular pores 7; 
postorbital pores 2; gill slit restricted; lateral line mediolat­
eral, complete; frontal excluded from Parasphenoid by
pterosphenoid; Sphenotic and parietal articulating; supraoc­
cipital and exoccipital separated by epioccipitals; epioccipi- 
tals articulating with one another; 2 pairs of ossified 
pharyngobranchials; Palatopterygoid series weak; scales 
and pelvic fms absent; pseudobranch, pyloric caeca, vomer­
ine and palatine teeth present; flesh gelatinous; pectoral fin 
rays 11-13; vertebrae 22-24 + 54-57 = 76-80. 
DESCRIPTION: Gill slit extending ventrally to mid-height 
of pectoral base. Upper jaw extending just below anterior 
margin of eye. Upper lip continuous across snout. Oral valve 
extending to vomer. Pseudobranch filaments 2-4, small. 
Two nub-like pyloric caeca. Peritoneum and lining of oro­
branchial chamber black. Vertebrae symmetrical.
Neurocranium broad, depressed, its width 65-68% of 
its length (Anderson, 1988a, fig. 8C). Parasphenoid wing 
below mid-height of trigeminofacialis foramen. Frontal de­
scending wing weak. Parietals not meeting in dorsal 
midline. Sphenotic with large, squared-off lateral projec­
tion. Intercalar small, fused to exoccipital. Epioccipitals 
with mesial projections that contact one another behind 
supraoccipital. Supraoccipital enlarged, medial crest low, 
separated from exoccipitals by epioccipitals.
Cephalic lateralis pore system reduced, no variation in 
pore numbers found (Anderson, 1988a); pores small, 
rounded. Two lateral extrascapulars present; two postorbital 
pores (numbers 1 and 4) present; 2 nasal pores; no interor­
bital or occipital pores; lateral part of supratemporal com­
m issu re  p resen t; 5 suborb ita l pores; 7 p re ­
operculomandibular pores: 4 arising from dentary, 1 from 
anguloarticular, and 2 from Preopercle. Preopercular and 
mandibular canals joined.
Jaw teeth simple, conical, slightly retrorse, no sexual 
dimorphism detected; vomerine and palatine teeth few, 
retrorse. Palatopterygoid series weak, ectopterygoid con­
tacting quadrate along only a quarter of its surface, mesop­
terygoid separated from quadrate by cartilage (Anderson, 
1988a, fig. 9). Posterior ramus of hyomandibula not elon­
gated. Branchiostegal rays 4+  2 (Anderson, 1988a, fig. 11). 
Ceratohyal-epihyal juncture smooth, cartilage of interspace 
extending onto posteroventral surface of ceratohyal. Cera­
tobranchial 5 dentate; 2 pairs of ossified pharyngobranchials
Figure 71: Seleniolycus laevifascialus, CAS 57393,181 mm SL. Antarctica.
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and tooth plates (Anderson, 1988a, fig. 10). Gill rakers 0 + 
11-13.
Posttemporal ventral ramus reduced to a pin-like pro­
jection (Anderson, 1988a, fig. 12). Scapular foramen small, 
enclosed; scapula with weak dorsoposterior strut. Post­
cleithrum absent Four small actinosts; pectoral fin rays 
11-13, inserting on cartilaginous lamina. Pelvic fms absent; 
pelvic bone present. Epipleural ribs on vertebrae 1 through
8-10. Pterygiophore of first dorsal-fin ray associated with 
vertebrae 3-5; no free dorsal pterygiophores. Zero to 2 
anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Caudal fm rays 7-9, with one epural bearing 
1-2 rays; hypural plate with 2-3 upper and 4-5 lower rays. 
Last dorsal and last anal rays associated with second 
through fourth preural vertebrae.
SPECIES: Monotypic.
DISTRIBUTION: Seleniolycus laevifasciatus is known 
from the Scotia Arc and Banzare Bank, Antarctica, at depths 
of about 700 to 1500 m. Probably benthopelagic and circu- 
mantarctic.
REMARKS: A printer’s error (phrase deletion) in the origi­
nal description caused the sentence describing the position 
of the nasal pores to make no sense. This is corrected here 
and should read (Anderson, 1988a: 69, column 2, line 15): 
‘Two pairs of nasal pores, one anteromesial to nostril tube, 
the other set about ½  eye diameter posteromesial to nostril 
in adults.”
Subfamily Lycodinae Gill, 1862 
DIAGNOSIS: Branchiostegal membranes attached to isth­
mus (free only posteriorly in Lycodapus); suborbital bones 
forming L-shaped configuration under and behind orbit 
(except few genera with bone loss); oral valve reduced or 
absent; vertebrae 13-33 + 43-118 = 58-144; interorbital pore 
absent (except few species); dorsalmost 2 preopercular 
foramina below mid-height and dorsal edge of Preopercle; 
dorsal fm spines absent; single epural; epural rays 1-2; 
caudal fm rays 6-12.
GENERA: Twelve endemic to temperate South America 
(Magellan Province), 1 Magellan-Antarctic (Oidiphorus), 1 
Antarctic (Lycodichthys), 2 Pacific-Antarctic (Dieidolycus, 
Ophthalmolycus), 8 North Pacific, 2 North-southeastern 
Pacific (Bothrocara, Lycodapus), 1 northwestern Atlantic 
CExeckodontes), 1 North-South Atlantic (Lycodonus), 1 
cosmopolitan-boreal {Lycodes), and 2 other cosmopolitans 
(Lycenchelys, except Indian Ocean; Pachycara, except 
western Pacific).
Genus Aiakas Gosztonyi, 1977 
(Fig. 72)
Aiakas Gosztonyi, 1977: 198, fig. 2 (type species, Aiakas 
kreffti Gosztonyi, 1977, by original designation); 
Menni et al., 1984: 130, fig. 111; Anderson & 
Gosztonyi, 1991: 2, figs. 1-3.
DIAGNOSIS: Suborbital bones 6, the canal with 5-6 pores; 
Ceratohyal-epihyal juncture with bone interdigitating; lower 
lip continuous at symphysis; nasal tubes elongate, over­
hanging upper lip; gill slit restricted; pyloric caeca elon­
gated; epidermal prickles present on head and/or lips; 
supratemporal canal well developed, occipital pores 3; pel­
vic fms, oral valve, vomerine and palatine teeth absent; 
scales, pseudobranch, and lateral line present; vertebrae 
26-28 + 63-69 = 91-95.
DESCRIPTION: Epidermal prickles present in patches in at 
least one of the following areas: dorsal surface of head, 
occiput, snout, or lips (absent in 2 large specimens; appar­
ently rubbed off). Flesh firm. Lateral line mediolateral, 
complete. Gill slit extending ventrally to mid-height of 
pectoral base or just below it. Upper and lower lips continu­
ous across snout. Pseudobranch filaments 2-3. Two elon­
gate pyloric caeca; length more than 1 eye diameter, except 
in juveniles. Peritoneum black. Vertebrae asymmetrical.
Osteological observations from radiographs and super­
ficial dissection only. Neurocranium truncate, deep. Paras­
phenoid wing below mid-height of trigeminofacialis 
foramen. Frontal and Parasphenoid wing articulating. Sphe­
notic excluded from parietal by frontal. Parietal, supraoccp i­
tal, epioccipital and exoccipital articulations not entirely 
evident in radiographs.
Cephalic lateralis pore system complete; pores small, 
rounded. One elongate lateral extrascapular; postorbital 
pores 1,3, and 4 present; 2 nasal pores; 0-1 interobital pore; 
3 occipital pores; 5-6 suborbital pores (4-5 on ventral ramus, 
1 on ascending ramus behind eye; 8 preoperculomandibular 
pores, 4 arising from dentary, 1 from anguloarticular and 3 
from Preopercle. Preopercular and mandibular canals 
joined.
Jaw teeth simple, needle-like in juvenile A. zinorum, 
stouter in adult A. kreffti, but still elongate. No sexual 
dimorphism evident in dentition in present sample; vomer­
ine and palatine teeth absent. Palatopterygoid series well 
developed, with ectopterygoid and mesopterygoid broadly 
overlapping anterior and dorsal surfaces of quadrate (ectop­
terygoid completely covers anterior surface of quadrate in 
ZIN 45528, 229 mm). Dorsal end of hyomandibula some­
what squarish; posterior ramus not elongate. Bran-
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chiostegal rays 4 + 2. Ceratohyal-epihyal juncture with bone 
interdigitating along dorsal half in A. kreffti, along entire 
juncture in A. zinorum. Ceratobranchial 5 dentate; 3 pairs 
of pharyngobranchials and tooth plates. Gill rakers 2-4 +
8- 12=10-15.
Posttemporal ventral ramus reduced to a mere nub. 
Scapular foramen enclosed, scapula with well developed 
posterior strut. Postcleithrum present. Four actinosts; pec­
toral-fin rays 14-15 in A. zinorum, 18-19 in A. kreffti. Pelvic 
fms absent, pelvic bone a mere splint.
Epipleural ribs on vertebrae 1 through 18-20. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 2-3; 
no free dorsal pterygiophores. Three anal-fin rays anterior 
to haemal spine of first caudal vertebra. Caudal-fin rays
9- 10, with 1 epural bearing 2 rays; hypural plate with 3-4 
upper and 4 lower rays. Last dorsal ray associated with third 
or fourth preural vertebrae; last anal ray associated with 
second or third preural vertebra.
SPECIES: Two species; both endemic to the southwestern 
Atlantic.
DISTRIBUTION: Aiakas kreffti has been taken on the 
southern Argentine slope at depths of 640-800 m. Aiakas 
zinorum was collected northeast of the Falkland Islands in 
550-630 m.
REMARKS: This genus is presently known from 5 speci­
mens of A. kreffti, 3 adult males and 2 adult females, and the 
single juvenile female of A. zinorum. All six specimens were 
treated in Anderson and Gosztonyi (1991).
Genus Austrolycus Regan, 1913 
(Figs. 8F, 9D, 73-79)
Austrolycus Regan, 1913: 245 (type species, Austrolycus 
depressiceps Regan, 1913, by subsequent designation 
of Jordan, 1920); Norman, 1937a: 103, fig. 52; 
Gosztonyi, 1977:200, fig. 3; Nakamura, 1986:234, text 
figs.; Gosztonyi, 1988: 138, figs. 6-7; Lloris and Ru­
cabado, 1991: 66-67, fig. 25.
DIAGNOSIS: Suborbital bones 7-8, the canal with 6-7 
pores; frontal bones tapering; hyomandibula posterior ra­
mus elongate; Ceratohyal-epihyal juncture with bone inter­
digitating; head strongly depressed, interorbital space flat; 
postorbital canal opening through pore 4 only; gill slit 
restricted; pelvic fin membrane excised; scales, pseudo­
branch, lateral line, vomerine and palatine teeth present; 
pyloric caeca absent; vertebrae 27-33 + 73-88 = 106-116.
DESCRIPTION: Scales unusually small, absent or very 
sparsely distributed in juveniles up to about 90-120 mm; 
adult .squamation reached at sizes over 300 mm; scales 
restricted to tail in adults, in a wedge-shaped pattern on 
anterior portion of tail. Flesh firm, but thin, subcutaneous 
lipid layer present in some specimens. Lateral line medio­
lateral, complete. Gill slit extending ventrally to mid-height 
of pectoral base. Upper lip continuous across snout. Oral 
valve overlapping vomer. Pseudobranch filaments 7, elon­
gate. Peritoneum and lining of orobranchial chamber pale. 
Vertebrae asymmetrical.
Neurocranium moderately elongate, depressed, later­
ally tapering when viewed dorsally (Fig. 74). Parasphenoid 
wing broad, but no rami formed; dorsal edge more or less 
parallel with ventral surface, forming floor of trigemino­
facialis foramen. Pterosphenoid reduced. Frontal and Paras­
phenoid articulating. Sphenotic excluded from parietal by 
frontal and pterotic. Parietals not meeting in dorsal mid-line. 
Intercalar sculptured, separated from prootic (Fig. 74; 
Gosztonyi, 1988, figs. 6-7).Posterior portion of neurocra­
nium sharply squared-off, steeply inclined; supraoccipital 
and exoccipital narrowly articulating.
Cephalic lateralis pore system numerically reduced, 
pores small, rounded. One small lateral extrascapular pre­
sent (Fig. 74); only postorbital pore 4 present; 2 nasal pores; 
no interorbital or occipital pores; no supratemporal commis­
sure nor remnants of bony supports across Parietals; 6-7 
suborbital pores, arising from 7-8 tubular bones (Fig. 75); 8 
preoperculomandibular pores, 4 arising from dentary, 1 
from anguloarticular and 3 from Preopercle. Preopercular 
and mandibular canals joined.
Jaw teeth simple, small, conical; anterior few in adults 
slightly enlarged; vomerine and palatine teeth relatively 
numerous in large specimens; palatine teeth in 2-3 rows 
posteriorly in large adults. No sexual dimorphism observed 
in dentition (Gosztonyi, 1977). Palatopterygoid series well 
developed, with ectopterygoid and mesopterygoid overlap­
ping more than half anterior and dorsal surfaces of quadrate 
(Fig. 76). Posterior ramus of hyomandibula elongate (Figs. 
8F, 76). Opercle and subopercle well ossified. Bran­
chiostegal rays 4 + 2. Ceratohyal-epihyal juncture with 
bone interdigitating along its entire length (Fig. 9D). Cera­
tobranchial 5 dentate; 3 pairs of pharyngobranchials and 
tooth plates. Gill rakers 2-5 + 11-15 = 14-18 (late juveniles 
to large adults).
Figure 73. Austrolycus depressiceps, CAS 53276, 155 mm SL. Argentina.
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Figure 74. Neurocranium of Austrolycus depressiceps, 
VIMS 05942, 209 mm SL. Upper: left lateral view, eth­
moid region and lateral extrascapulars removed; lower, 
dorsal view.
Posttemporal ventral ramus absent (Fig. 77). Scapular 
foramen enclosed; scapula with well developed posterior 
strut. Postcleithrum present. Four actinosts; pectoral-fin 
rays 15-20. Pelvic-fm rays 3; fms smaller in A  depressiceps 
than in A. laticinctus (Gosztonyi, 1977); fm membranes of 
both species excised (Fig. 78).
Epipleural ribs on vertebrae 1 through 27-33. Ptery­
giophore of first dorsal-fm ray associated with vertebrae 
2-3; no free dorsal pterygiophores. Two or 3 anal-fin ptery­
giophores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 10, with 1 epural bearing 2 rays; hypural 
plate with 4 upper and 4 lower rays. Some individual vari­
ation expressed in shape of caudal elements (except rays), 
including one apparently atavistic specimen that had a sepa­
rated parhypural/lower hypural complex (Fig. 79). Last 
dorsal ray associated with third or fourth preural vertebra; 
last anal ray associated with second preural vertebra.
Figure 75. Austrolycus depressiceps, VIMS 05942, 209 
mm SL. Bones of left side of head showing suborbital 
configuration.
Figure 76. Austrolycus depressiceps, VIMS 05942, 209 
mm SL. Left splanchnocranium and opercular bones.
SPECIES: Two species; both endemic to the Magellan 
Province of South America.
DISTRIBUTION: Austrolycus depressiceps is known from 
Chiloe Island, Chile, south to Tierra del Fuego and the 
Falkland Islands. Austrolycus laticinctus is known from 
Puerto Deseado, Argentina, south to Tierra del Fuego. Both 
species inhabit the rocky intertidal zone and may occur in 
estuaries with suitable habitat.
REMARKS: Modem descriptions of both species are given 
in Gosztonyi (1977) who also provides notes on food habits, 
parasites and fecundity (early life history information sum­
marized in Anderson, 1984a). Gosztonyi (1984) reports on 
tooth replacement in several South American zoarcids, cit­
ing that of Austrolycus to be of the primitive (“generalized”) 
type. Matallanas et al. (1990) reported that an egg mass 
collected with a female guardian parent of A. depressiceps. 
contained eggs measuring up to 9.8 mm in diameter, among 
the largest for teleosts. A colour photo of this egg mass and 
a hatchling are given by these authors. One of the largest 
zoarcids, A. laticinctus has been reported to attain 824 mm 
TL (Gosztonyi, 1977); A. depressiceps reaches at least 570 
mm TL (Matallanas et al., 1990).
Figure 77. A ustrolycus depressiceps, VIMS 05942, 209
mm SL. Left pectoral girdle.
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Figure 78. Austrolycus depressiceps, CAS 53276, 155 
mm SL. Ventral view of head region showing excised 
pelvic-fm membranes and head pores.
Figure 79. Austrolycus depressiceps, VIMS 05942, 209 
mm SL. Left lateral view of caudal skeleton showing 
separate lower hypural elements; fin rays not shown.
ADDITIONAL REFERENCES: Ringuelet & Aramburu (1960: 
78, fig. 42); Pequeno (1989: 48).
Genus Bothrocara Bean, 1890 
(Figs. 3B, 5C, 6F, 8C, 9C, 80, 81)
Bothrocara Bean, 1890: 38 (type species, Bothrocara mol­
lis Bean, 1890, by monotypy); Bayliff, 1954: 82-108. 
Bothrocaropsis Garman, 1899: 127, pls. XXXII, fig. 2 & 
XXXIII, figs. 1-2 (type species, Bothrocaropsis 
alalonga Garman, 1899, by subsequent designation of 
Jordan, 1920; originally proposed as subgenus, genus 
unspecified, but treated as genus throughout).
Lycogramma Gilbert, 1915: 364, pl. XX, fig. 18 (type 
species, Maynea brunnea Bean, 1890, by original des­
ignation); Jordan & Hubbs, 1925: 320; Shmidt, 1950: 
114, pl. XI, figs. 1-2.
Zestichthys Jordan & Hubbs, 1925: 321, pl. XII, fig. 1 (type 
species, Zestichthys tanakae Jordan & Hubbs, 1925, 
by original designation).
Allolepis Jordan & Hubbs, 1925: 322, pl. XII, fig. 2 (type
species, Allolepis hollandi Jordan & Hubbs, 1925, by
original designation); Shmidt, 1950: 120, pl. XII, figs.
1-3.
DIAGNOSIS: Suborbital bones 7-9, the canal with 8-10 
very small pores; Palatopterygoid series weak; scales, 
pseudobranch, pyloric caeca, lateral line(s), vomerine and 
palatine teeth present; pelvic fms and oral valve absent; 
branchiostegal membranes narrowly attached to isthmus; 
vertebrae 18-24 + 93-108 = 114-132.
DESCRIPTION: Squamation of adults extensive, with 
scales on cheeks and nape in most species (except B. pusil- 
lum). Flesh firm, but rather delicate and transparent in 
juveniles and adult B. pusillum, especially on head. lateral 
line mediolateral, or mediolateral and dorsolateral (anteri­
orly). Gill slit extending ventrally to isthmus. Upper jaw 
apparently not longer in males than in females. Lips thin; 
upper lip continuous across snout. Pseudobranch filaments
7-8, elongate. Two nub-like pyloric caeca. Peritoneum and 
lining of orobranchial chamber black. Vertebrae symmetri­
cal.
Neurocranium truncate, not deep. Parasphenoid wing 
small, reaching only base of trigeminofacialis foramen or 
extending slightly above it, but well below its mid-height. 
Frontal and Parasphenoid wing articulating. Sphenotic 
small, separated from parietal by pterotic and frontal (Fig. 
3B). Parietals not meeting in dorsal mid-line. Intercalar 
squarish, not much sculptured. Supraoccipital large, with 
well developed anterior ramus extending under frontals. 
Exoccipital narrowly articulating with supraoccipital poste­
riorly, or separated entirely by epioccipitals (Fig. 3B).
Cephalic lateralis pore system relatively complete, but 
pores small and difficult to detect in adults of large species 
(300 + mm). Usually 2 lateral extrascapulars present; all 
four postorbital pores present, or pores 1 and 4 only; 2 nasal 
pores; 1 or no interorbital pore; 1 or no postocular pore in 
supratemporal canal; 1 mesial, 2 lateral or no occipital pores, 
and no bony supports across parietal to pass supratemporal 
commissure; 8-10 suborbital pores, with 6-7 on ventral 
ramus and 2-3 on ascending ramus arising from 7-9 truncate 
suborbital bones (Fig. 5C); 8 preoperculomandibular pores, 
4 arising from dentary, 1 from anguloarticular and 3 from 
Preopercle. The latter and dorsal head pores open to surface 
from deep fossae in bones (Figs. 3B, 8C, 81). Preopercular 
and mandibular canals joined.
Jaw teeth simple, rather numerous in adults, multiserial 
anteriorly; no produced canines; teeth longer in males than 
females, but numerical differences not verified; vomerine 
and palatine teeth present. Palatopterygoid series weak, 
with ectopterygoid and mesopterygoid overlapping about 
1/4 of anterior and dorsal surfaces of quadrate (Fig. 8C, 81). 
Posterior ramus of hyomandibula not elongate. Bran­
chiostegal rays 4 + 2. Ceratohyal-epihyal juncture smooth 
(Fig. 9C). Dorsal hypohyal restricted to dorsal surface of 
ceratohyal. Ceratobranchial 5 dentate; 3 pairs of pharyngo­
branchials and tooth plates. Gill rakers 2-6 + 11 -18 = 13-23.
Posttemporal ventral ramus a mere nub. Scapular fo­
ramen enclosed; scapula with well developed posterior 
strut. Postcleithrum present. Four actinosts; pectoral-fm 
rays 13-17. Pelvic fms absent, pelvic bone reduced.
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Figure 80. Bothrocara brunneum, RUSI 37098, 246 mm SL. California.
Epipleural ribs on vertebrae 1 through 10-16. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 2-4; 
no free dorsal pterygiophores. Zero to 3 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 10-12 (rarely 13), with 1 epural bearing 2 
rays; hypural plate with 4-6 upper and 4-6 lower rays. Last 
dorsal ray associated with third or fourth preural vertebrae; 
last anal ray associated with second or third preural verte­
brae.
SPECIES: This genus is in great need of review, but at least 
7 species occur around the Pacific rim.
DISTRIBUTION: Bothrocara alalongum is known from 
the Gulf of California to Peru in about 1200-1900 m. 
Bothrocara brunneum is known from the Sea of Okhotsk to 
Baja California Norte in 199-2570 m and is common in the 
by-catch of the North Pacific deep-water trawl fishery. 
Bothrocara elongatum appears to be a valid species reliably 
known only from the damaged holotype taken in the Gulf of 
Panama in 1271 m. Bothrocara hollandi is known through­
out the Sea of Japan and eastern Yellow Sea in about 
200-1800 m (Matarese et al., 1989 erroneously reported B. 
hollandi from the Bering Sea). Bothrocara molle is known 
from the Sea of Japan to Baja California Norte in 577-2688 
m. Bothrocara pus ilium is known from the eastern Bering 
Sea to off southern British Columbia in 221-2189 m. 
Bothrocara tanakae is known from northern Japan (includ­
ing the Sea of Japan) to the Sea of Okhotsk in about 300-900 
m and probably deeper. The status of the names Bothrocara 
zesta Jordan and Fowler (Japan), Bothrocaropsis rictolata 
Garman (Gulf of Panama) and Lycogramma soldatovi 
Shmidt (Sea of Okhotsk) is uncertain, but all are thought to 
be synonyms of previously described taxa.
REMARKS: Jordan & Hubbs’ (1925) genera Allolepis and 
Zestichthys are herein synonymized with Bothrocara. 
There are no generic-level differences between Z  tanakae
m e t  h y o m
Figure 81. Bothrocara pusillum, LACM 1199, 145 mm 
SL. Left splanchnocranium and opercular bones.
and any Bothrocara species. Allolepis was erected on the 
basis of its possessing elongate scales set at right angles— 
the “basket-weave” pattern seen in some eels and ophidiids 
(see Jordan and Hubbs, 1925; Lindberg and Krasyukova, 
1975, fig. 144). In fact, most of the posterior scales of this 
species are cycloid and rounded, as in other zoarcids. The 
anterior body scales of B. pusillum approach the “basket- 
weave” pattern as well.
Oshima (1957) described Lycogramma japonica from 
the Sea of Japan. From what can be made of it, the single 
(unfigured) specimen may have been a Bothrocara as rec­
ognized here, but the description is poor and included noth­
ing of diagnostic value. The specimen was said to have no 
lateral line and 4 branchiostegal rays, in which case it could 
hardly be placed in Bothrocara. In addition, such strange 
statements as “eye large...nearer to tip of snout than to eye” 
indicate the carelessness of this description and others in the 
paper (see Lycodonus account herein and Anderson, 1982b: 
30). The specimen was not registered in a recognized mu­
seum and is presumed lost (T. Abe, pers. comm.). 
ADDITIONAL REFERENCES: Goode and Bean (1896: 527- 
528); Jordan and Fowler (1903: 749-750, fig. 3); Evermann and 
Goldsborough (1907:344, pi. XXI, fig. 2); Starks and Mann (1911: 
16-17); Jordan, Tanaka and Snyder (1913: 400); Gilbert (1915: 
366-367, pi. XX, fig. 19); Soldatov and Lindberg (1930:501-502); 
Barnhart (1936: 90-91, figs. 274, 276); Andriashev (1937: 343); 
Taranets (1937:160,165,166); Hubbs and Schultz (1941:16-17); 
Matsubara (1955: 772, 782, 783, pi. 86); Bayliff (1959: 78-79); 
Fedorov (1973: 19, 24); Hart (1973: 235-237); Lindberg (1974: 
205-206, figs. 788, 800); Lindberg and Krasyukova (1975: 181- 
184, figs. 144-146); Peden (1979: 183-184, figs. 1-2); Toyoshima 
(1983: 276, 277, 335).
Genus Bothrocarina Suvorov, 1935 
(Figs. 7C, 11D, 82-88)
Bothrocarina Suvorov, 1935: 435, fig. 1 (type species: 
Bothrocarina nigrocaudata Suvorov, 1935, by original 
designation); Shmidt, 1950: 118, fig. 10, pl. III, fig. 1. 
Bothrocarichthys Taranets, 1937: 160 (nomen nudum). 
Bothrocarichthys Shmidt, 1938:653 (type species: Bothro­
carichthys microcephalus Shmidt, 1938, by mono­
typy)-
DIAGNOSIS: Suborbital bones 6, the canal with 7 pores; 
frontal bones wide and truncated their width 19% of their 
length; Palatopterygoid series weak; scapula without poste­
rior strut; parhypural not fused to caudal skeleton (?); bran­
chiostegal membranes very narrowly attached to isthmus; 
pyloric caeca enlarged; males with enlarged dentary tusks; 
scales, pseudobranch, lateral line, vomerine and palatine
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Figure 82. Bothrocarina nigrocaudata, HUMZ 55232, 308 mm SL. Sea of Okhotsk.
teeth present; pelvic fms and oral valve absent; pectoral fin 
rays 9-14; caudal fin rays 6-7; vertebrae 14-20 + 51-77 = 
61-95.
DESCRIPTION: Squamation extensive, covering body, 
tail, vertical fms, nape to interorbital region and cheeks. 
Flesh firm. Lateral line mediolateral, complete. Gill slit 
extending ventrally to isthmus; isthmus width at attachment 
about one eye diameter in adults, less in juveniles.Upper jaw 
apparently longer in males (upper jaw length 50-52% HL in 
2 specimens of B. microcephala and 1B. nigrocaudata) than 
in females (upper jaw length 42-44% HL in 2 B. micro­
cephala)-, upper jaw extending to below rear margin of orbit 
in these males, to mid-orbit in females. Head robust, gently 
convex dorsally and longer in males (HL 21-25% SL in 2 B. 
microcephala) than in females (HL 15-16% SL in 2 fe­
males), which generally have a steeply sloping, concave 
head profile (distorted in preservation occasionally)
Figure 83. Neurocranium of Bothrocarina microcephala, 
HUMZ 55484, 338 mm SL. Upper: left lateral view; 
lower, dorsal view. Ethmoid region and lateral extra­
scapulars removed.
(Masuda et al., 1984, pi. 275, figs. E-F). Oral valve remnant 
present laterally as a low fold not reaching level of vomer. 
Pseudobranch filaments 10-12, elongate (often distorted in 
preservation). Two pyloric caeca, equal to 2 or more eye 
diameters in length. Peritoneum and lining of branchial 
chamber black; lining of mouth pale. Vertebrae symmet­
rical.
Neurocranium truncate, deep; margins angular when 
viewed dorsally (Fig. 83). Parasphenoid wing low, not ex­
tending to mid-height of trigeminofacialis foramen, but 
articulating with frontals. Pterosphenoid unossified in 
cleared and stained specimen (Fig. 83). Sphenotic broadly 
excluded from parietal by frontal and pterotic. Parietals 
separated from dorsal mid-line by large supraoccipital; pa­
rietal with 2 slender rami extending anteriorly well under 
frontal. Dorsal surface of frontals and pterotics with deep,
Figure 84. Dentition of Bothrocarina. Left: male 
B. microcephala, HUMZ 92131, 382 mm SL; right, 
female B. nigrocaudata, HUMZ 55232, 308 mm SL.
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Figure 85. Bothrocarina microcephala, HUMZ 55484, 
338 mm SL. Left splanchnocranium and opercular bones.
cavernous fossae passing supraorbital and postorbital ca­
nals. Intercalar set posteriorly between pterotic and exoc- 
cip ital. A nterior ram us of supraoccipital absent; 
supraoccipital not articulating with exoccipital.
Cephalic lateralis pore system moderately reduced, 
pores enlarged and conspicuous in B. nigrocaudata, smaller 
and generally more rounded in B. microcephala. Two large 
lateral extrascapulars present (Fig. 83); all four postorbital 
pores present; 2 nasal pores; 1 interorbital pore in B. nigro­
caudata, none in B. microcephala; no occipital pores or 
supratemporal commissure across Parietals; 7 suborbital 
pores (5 on lower ramus and 2 on ascending ramus behind 
eye); 8 preoperculomandibular pores, 4 arising from den­
tary, 1 from anguloarticular and 3 from Preopercle; preop- 
ercular pores open from shallow trough in Preopercle. 
Mandibular and preopercular branches joined.
Teeth on jaws and palate sexually dimorphic (Fig. 84). 
Dentary teeth of males are enlarged fangs from 4-6 teeth 
posterior to symphysis; those of B. nigrocaudata extremely 
massive, relatively larger than fang-like teeth of any other 
zoarcid (viz. Derepodichthys, Lycodapus, Oidiphorus). 
Teeth on jaws and palate of females small, needle-like. 
Palatopterygoid series weak, with ectopterygoid and mesop­
terygoid not overlapping more than 20% of quadrate sur­
faces (Figs. 7C, 85). Posterior ramus of hyomandibula not 
elongate. Opercular bones poorly ossified, almost entirely 
cartilaginous. Branchiostegal rays 4 + 2. Ceratohyal-epihyal 
juncture smooth (Fig. 86). Dorsal hypohyal reduced. Cera­
tobranchial 5 dentate; 3 pairs of pharyngobranchials and 
tooth plates. Gill rakers 3-5 + 9-10 = 13-15 in 5 adults.
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Figure 87. Bothrocarina microcephala, HUMZ 55484, 
338 mm SL. Left pectoral girdle.
Posttemporal ventral ramus weak. Scapular foramen en­
closed; scapula rounded, without posteriorly directed strut 
(Figs 1ID, 87). Postcleithrum present. Four actinosts, unos­
sified in present, formalin-preserved material; pectoral-fin 
rays 9-14. Pelvic fms absent, pelvic bones not appreciably 
reduced in size, and not well ossified (Fig. 87).
Epipleural ribs on vertebrae 1 through 10-12. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 5-6; 
no free dorsal pterygiophores. Anal-fin pterygiophores in­
serted posterior to haemal spine of first caudal vertebra. 
Caudal fin rays 6-10, with 1 epural bearing 1 -2 rays; hypural 
plate with 2-4 upper and 3-4 lower rays. Last dorsal ray
Figure 86. Bothrocarina microcephala, HUMZ 55484, 
338 mm SL. Left hyoid bar.
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Figure 88. Bothrocarina microcephala, HUMZ 55484, 
338 mm SL. Left lateral view of caudal skeleton showing 
separate parhypural.
associated with fourth preural vertebra; last anal ray associ­
ated with second preural vertebra. Small, vestigial parhy­
pural separate from ural centrum in cleared and stained 
specimen (Fig. 88).
SPECIES: Two species; both endemic to the northwestern 
Pacific.
DISTRIBUTION: Bothrocarina microcephala is known 
throughout the Sea of Okhotsk and off northern Hokkaido, 
Japan in depths of 125-900 m. Bothrocarina nigrocaudata 
is known off the eastern coast of the Kamchatka Peninsula 
to the southern Sea of Okhotsk in depths of 90-345 m and 
probably deeper.
REMARKS: The apparent non-ossification of some bones 
seen in the single cleared and stained specimen (HUMZ 
55484) may be the result of decalcification from formalin 
storage.
ADDITIONAL REFERENCES: Matsubara (1955: 772, 782); 
Toyoshima (1983: 274-275, 334); Masuda et al. (1984: 308, pl. 
275D-F).
Genus Crossostomus Lahille, 1908
(Figs. 3C, 9E, 89-93)
Crossostomus Lahille, 1908: 408, fig. 2 (type species, Ly­
codes (Iluocoetes) fimbriatus Steindachner, 1898 (non 
Jenyns, 1842), by original designation (= Crossolycus 
chilensis R egan, 1913); Norm an, 1937a: 105; 
Gosztonyi, 1977:204, figs. 4-6; Menni et al., 1984:131, 
fig. 113; Nakamura, 1986: 240, text figs.; Lloris and 
Rucabado, 1987a: 264, fig. 1; 1991, 68-70, fig. 26; 
Anderson and Gosztonyi, 1991: 5.
Crossolycus Regan, 1913: 247 (type species: Crossolycus 
chilensis Regan, 1913, by subsequent designation of 
Jordan, 1920).
DIAGNOSIS: Suborbital bones 6, the canal with 5 pores; 
frontal bones tapering; hyomandibula posterior ramus elon­
gate; Ceratohyal-epihyal juncture with bone interdigitating; 
lips thickened, with deep grooves; elongate papillae be­
tween anterior suborbital and mandibular pores; gill slit 
restricted; pelvic fms absent or with 2 rays and the fin 
membrane excised; scales, pseudobranch, pyloric caeca, 
lateral line present; vomerine and palatine teeth present or 
absent; vertebrae 28-32 + 67-72 = 95-101.
DESCRIPTION: Scales comparatively small. Flesh firm. 
Lateral line mediolateral, complete. Gill slit extending ven- 
trally to mid-pectoral base or slightly lower in early juve­
niles. Upper jaw not appreciably longer in males than in 
females. Upper lip continuous across snout; both lips fleshy,
with deep, parallel grooves; outer edges of lips may be 
smooth (C.fasciatus) or scalloped (C. chilensis). Nasal tube 
long in C. fasciatus, overhanging upper lip; tubes shorter in 
C. chilensis, not reaching lip. Long, tubular papillae be­
tween anterior pores of both jaws; those of C. fasciatus 
longer than in C. chilensis. Oral valve overlapping anterior 
edge of vomer, covered with sensory papillae. Pseudo­
branch filaments 5-6. Two nub-like pyloric caeca. Perito­
neum and lining of orobranchial chamber pale. Vertebrae 
asymmetrical.
Neurocranium truncate, deep (Fig. 90). Parasphenoid 
wing weak, with no upwardly projecting ramus. Frontal and 
Parasphenoid wing articulating. Sphenotic somewhat re­
duced, excluded from parietal by frontal and pterotic. Parie­
tals not meeting in dorsal mid-line. Intercalar small, set 
posteriorly at juncture between pterotic and exoccipital. 
Supraocciptial large, anterior ramus extending well under 
frontals, with moderate crest; supraoccipital and exoccipital 
narrowly articulating.
Cephalic lateralis pore system numerically reduced; 
pores small, rounded. One lateral extrascapular present; 
postorbital pores 1 and 4 present; 2 nasal pores; no interor­
bital or occipital pores; no supratemporal commissure; 5-6 
suborbital pores; first suborbital bone (lacrimal) massive, 
with broad cartilaginous base (Fig. 91); 8 preopercu­
lomandibular pores, 4 arising from dentary, 1 from angu­
loarticular, and 3 from Preopercle. Preopercular and 
mandibular canals joined.
Jaw teeth few, simple, none enlarged; vomerine and 
palatine teeth absent in C. chilensis, always present in C. 
fasciatus. Palatopterygoid series well developed, with ec­
topterygoid and mesopterygoid overlapping about half of 
anterior and dorsal surfaces of quadrate (Fig. 92; Gosztonyi, 
1977, fig. 5). Metapterygoid large. Posterior ramus of 
hyomandibula elongate. Branchiostegal rays 4 + 2. Cerato­
hyal-epihyal juncture with bone interdigitating (Fig. 9E). 
Ceratobranchial 5 dentate; 3 pairs of pharyngobranchials 
and tooth plates. Gill rakers 2-3 + 7-9 = 10-13.
Posttemporal ventral ramus weak (Fig. 93). Scapular 
foramen enclosed, scapula with well developed posterior 
strut. Postcleithrum present. Four actinosts; pectoral-fm 
rays 15-17. Pelvic-fin rays 2 in C. fasciatus; C. chilensis 
sometimes lacks pelvic fms, but with 2 rays when fin is 
present; fm membrane excised. Pelvic bone relatively large 
in C. fasciatus (Fig. 93).
Epipleural ribs on vertebrae 2 through 24-26. Pterygio­
phore of first dorsal-fin ray associated with first vertebra, or
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Figure 90. Crossostomus fasciatus, VIMS 05402, 118 
mm SL. Left lateral view of neurocranium, lateral eth­
moid and lateral extrascapular removed.
Figure 91. Crossostomus fasciatus, VIMS 05402, 118 
mm SL. Bones of left side of head showing suborbital 
configuration.
1-3 ray-bearing pterygiophores inserted anterior to neural 
spine of first vertebra; no free dorsal pterygiophores. One 
or 2 anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Caudal-fin rays 7-10, with 1 epural bearing 
1-2 rays; hypural plate with 3-4 upper and 3-4 lower rays. 
Last dorsal ray associated with fourth preural vertebra; last 
anal ray associated with second or third preural vertebra.
Figure 92. Crossostomus fasciatus, VIMS 05402,118 
mm SL. Left splanchnocranium and opercular bones.
Figure 93. Crossostomus fasciatus, VIMS 05402,118 
mm SL. Left pectoral girdle.
SPECIES: Two species; both endemic to the Magellan 
Province of South America.
DISTRIBUTION: Crossostomus chilensis is known from 
southern Chile, throughout Tierra del Fuego, to Staten Is­
land (Isla de los Estados), Argentina, in the littoral zone to 
the upper slope (one juvenile has been trawled in 438-548 
m). Crossostomus fasciatus is known from Puerto Deseado, 
Argentina, south to Tierra del Fuego, and the Falkland 
Islands in the littoral zone to the outer shelf.
REMARKS: The International Commission of Zoological 
Nomenclature needs to rule to fix the type of Crossostomus 
Lahille, since it is based on a specimen misidentified as 
Iluocoetes fimbriatus Jenyns, 1842. The first subsequent 
name is Crossolycus chilensis Regan, 1913.
Lloris and Rucabado (1987a) described Crossostomus 
sobrali from Tierra del Fuego. Anderson and Gosztonyi 
(1991) synonymized C. sobrali with C. chilensis (Regan, 
1913), pointing out the specimen was a juvenile, and that 
the previous descriptive literature on the species had been 
based on only 3 adults.
ADDITIONAL REFERENCES: Gosztonyi (1984: 64, 68; 1988: 
139, figs. 8-9); Pequeno (1989:48).
Genus Dadyanos Whitley, 1951 
(Figs. 8E, 9F, 94-98)
Platea Steindachner, 1898: 323, pl. XXII, fig. 12 (type 
species, Platea insignis Steindachner, 1898, by origi­
nal designation; preoccupied by Platea Brisson, 1760, 
in Aves).
Dadyanos Whitley, 1951: 68 (replacem ent nam e); 
Gosztonyi, 1977:210, figs. 6-7; Menni etal., 1984:131, 
fig. 114.
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Figure 94. Dadyanos insignis, CAS 53717, 228 mm SL. Argentina.
DIAGNOSIS: Suborbital bones 7, canal with 6 pores; fron­
tal bones tapering ; sup rao cc ip ita l b lade absent; 
hyomandibula posterior ramus elongate; Ceratohyal-epihyal 
juncture with bone interdigitating; jaw  teeth incisiform; 
gill slit restricted; elongate dermal papillae present between 
anterior suborbital and mandibular pores; scales present 
only in small area on tail in largest adults; pelvic-fin mem­
brane excised; pseudobranch, pyloric caeca, and lateral line 
present; vomerine and palatine teeth absent; vertebrae 21-24 
+ 84-93= 107-116.
DESCRIPTION: Scales develop only in posterior patch on 
tail of fish over about 17 cm; this patch larger in some 
specimens than others. Flesh firm, but not thickened. Lat­
eral line mediolateral, complete. Gill slit extending ventrally 
to mid-height of pectoral base. Upper jaw and head lengths 
slightly greater in males than in females. Upper lip continu­
ous across snout. Long, tubular papillae between anterior 
pores of lower jaw and snout; more triangular and broader- 
based on rear portion of lower jaw and cheek. Oral valve 
extending to vomer, covered with small sensory papillae. 
Pseudobranch filaments 5-6, elongate. Two nub-like pyloric 
caeca. Peritoneum and lining of orobranchial chamber pale. 
Vertebrae asymmetrical.
Neurocranium elongate, dorsoventrally depressed (Fig. 
95). Parasphenoid wing broader than high; extending dor- 
sally to about middle of trigeminofacialis foramen. Frontal 
and Parasphenoid articulating. Sphenotic excluded from
Figure 95. Neurocranium of Dadyanos insignis, VIMS 
05403, 198 mm SL. Upper, left lateral view, lateral 
ethmoid and lateral extrascapular removed; lower, 
dorsal view.
parietal by frontal and pterotic. Frontals tapering, mid-or­
bital width scarcely narrower than widest point posteriorly 
(Fig. 95). Parietals large, meeting broadly in dorsal mid-line. 
Intercalar small, rectangular. Supraoccipital ovoid, moder­
ate, with no anterior ramus; medial crest low; supraoccipital 
and exoccipital narrowly articulating posteriorly.
Cephalic lateralis pore system numerically reduced; 
pores small and rounded. One thin but relatively long lateral 
extrascapular (distalmost) present, but fragmented into two 
ossifications in one specimen (Fig. 95); only postorbital 
pore 4 (arising from extrascapular) present in this canal, as 
in Austrolycus and Iluocoetes elongatus; 2 nasal pores; no 
interobital or occipital pores; 6 suborbital pores; first subor­
bital bone (lacrimal) large, with well-ossified base and 
raised tubular passages leading to first three suborbital pores 
(Fig. 96); 8 preoperculomandibular pores, 4 arising from 
dentary, 1 from anguloarticular, and 3 from Preopercle. 
Preopercular and mandibular canals joined.
Jaw teeth of juveniles rather long and stout, developing 
into evenly spaced, uniserial incisors in adults of both sexes 
(Fig. 96; Gostonyi, 1977, fig. 7; Gosztonyi, 1984, fig. 2). 
Palatopterygoid series well developed, with ectopterygoid 
and mesopterygoid broadly articulating with quadrate. 
Metapterygoid large. Posterior ramus of hyomandibula 
elongate (Fig. 8E). Opercle and subopercle well ossified, but 
opercle reduced in size. Branchiostegal rays 4 + 2. Cerato­
hyal-epihyal juncture with bone interdigitating (Fig. 9F). 
Ceratobranchial 5 dentate; 3 pairs of pharyngobranchials 
and tooth plates. Gill rakers 1-2 + 8-10 = 9-12.
Figure 96. Jaw and suborbital bones of Dadyanos insig­
nis, VIMS 05403, 198 mm SL.
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Figure 97. Dadyanos insignis, VIMS 05403, 198 mm.
Left pectoral girdle.
Ceratobranchial 5 dentate; 3 pairs of pharyngobranchials 
and tooth plates. Gill rakers 1-2 + 8-10 = 9-12.
Posttemporal ventral ramus absent (Fig. 97). Scapular 
foramen enclosed, scapula with well developed posterior 
strut. Postcleithrum present. Four actinosts; pectoral-fin 
rays 16-17. Pelvic-fin rays 3; fin membrane excised (Fig. 
98).
Epipleural ribs on vertebrae 2 through 17-22. Pterygio­
phore of first dorsal-fin ray associated with second vertebra; 
no free dorsal pterygiophores. Two to 3 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 9-10, with 1 epural bearing 1-2 rays; hypural
Figure 98. Dadyanos insignis, CAS 53717, 228 mm SL. 
Ventral view of head region showing excised pelvic fms.
plate with 4 upper and 4 lower rays. Last dorsal ray associ­
ated with fourth preural vertebra; last anal ray associated 
with second preural vertebra.
SPECIES: Monotypic.
DISTRIBUTION: Dadyanos insignis is known from Puerto 
Deseado, Argentina, south to Tierra del Fuego, from the 
intertidal zone (when spawning) to the inner shelf (maxi­
mum recorded depth 40 m, but probably occurs deeper). 
REMARKS: Gosztonyi (1984) discussed tooth growth and 
replacement in D. insignis. The highly specialized, incisi­
form dentition is presumably used to scrape grazing or 
encrusting invertebrates from hard surfaces. Unfortunately, 
little is known of the food habits of D. insignis, the only 
report of stomach contents presently available is that of 
Gosztonyi (1977), who found isopods and polychaetes in a 
few specimens.
ADDITIONAL REFERENCES: Lahille (1908:407, fig. 3); Regan 
(1913: 247); Hussakof (1914: 91); Thompson (1916: 417); Nor­
man (1937a: 107, fig. 56); Gosztonyi (1988:139, fig. 10); Pequeno 
(1989:48).
Genus Derepodichthys Gilbert, 1896 
(Figs. 7D, 99)
Derepodichthys Gilbert, 1896: 456 (type species, Derepo­
dichthys alepidotus Gilbert, 1896, by original designa­
tion); Clemens and Wilby, 1949: 196, fig. 134; Hart, 
1973: 248, text fig.; Anderson and Hubbs, 1981: 341, 
figs. 1-10; Toyoshima, 1985: 144; Matarese et al., 
1989: 498.
DIAGNOSIS: Suborbital bones 4, scale-like, canal with 5 
pores; frontal and Parasphenoid separated by pterosphenoid; 
Sphenotic and parietal articulating; supraoccipital blade ab­
sent, thom-like remnant present; Palatopterygoid series 
greatly reduced; ossified pharyngobranchials 2; cleithrum 
extending far forward, pelvic fins inserted under eye; 
pelvic fins each of 3 joined rays arising from a common, 
erectile base; pelvic bones enlarged; pectoral actinosts 3; 
jaw teeth in outer row fang-like; lateral extrascapulars, 
epipleural ribs, scales and lateral line absent; pseudobranch, 
pyloric caeca, vomerine and palatine teeth present; flesh 
gelatinous; pectoral-fin rays 10-11; vertebrae 22-26 + 92 + 
98=  114-122.
DESCRIPTION: Flesh gelatinous, but subdermal lipid layer 
thin or absent at tail tip. Gill slit extending ventrally to lower 
end of small pectoral base. Upper jaw not noticeably longer 
in males than in females, but present sample size too poor 
to assess this. Lips very thin; upper lip continuous across 
snout. Oral valve very weak, but extending across anterior 
edge of palate. Pseudobranch filaments 2-4, relatively 
small. Two nub-like pyloric caeca. Peritoneum and lining 
of orobranchial chamber black. Vertebrae symmetrical.
Neurocranium elongate, bones thin and transparent, 
extensive areas of cartilaginous capsules not covered by 
bone (Anderson and Hubbs, 1981, fig. 4). Parasphenoid 
wing low, floor of trigeminofacialis formaen unossified. 
Frontal descending wing absent; frontal and Parasphenoid 
separated by pterosphenoid. Sphenotic enlarged, broadly 
contacting parietal. Parietals not meeting in dorsal mid-line. 
Intercalar fused to exoccipital at pterotic juncture. Supraoc­
cipital enlarged, with no anterior ramus nor medial crest. 
Supraoccipital and exoccipital separated by epioccipital.
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Figure 99. Derepodichthys alepidotus, SIO 65-445, 127 mm SL. Off Mexico. Redrawn after Anderson and Hubbs (1981).
Cephalic lateralis pore system numerically reduced, but 
pores enlarged, ovoid under eye and on lower jaw. Lateral 
extrascapulars absent; only first postorbital pore, arising 
from frontal, present (Anderson and Hubbs, 1981, fig. 2); 2 
nasal pores; no interorbital or occipital pores; no supratem­
poral commissure; 5 suborbital pores; 7 preopercu­
lomandibular pores, 3 arising from dentary (minute foramen 
present at dentary symphysis, but pore 1 absent; dentary 
pores 2-4 open from shallow groove in dentary), 1 from 
anguloarticular, and 3 from Preopercle. Preopercular and 
mandibular canals joined.
Jaw teeth relatively few, innermost moderately large, 
sharp and retrorse; outer teeth of both jaws greatly enlarged 
into fangs, these fewer and generally smaller in females than 
males (Anderson and Hubbs, 1981, fig. 3). Vomerine and 
palatine teeth of males equal in size to those of females. 
Palatopterygoid series weak, mesopterygoid minute; ectop­
terygoid and mesopterygoid separated from quadrate by 
cartilaginous pads (Fig. 7D; Anderson and Hubbs, 1981, fig. 
6). Posterior ramus of hyomandibula not elongate. Bran­
chiostegal rays 4 + 2. Ceratohyal-epihyal juncture smooth. 
Ceratobranchial 5 dentate; 2 pairs of well ossified pharyn­
gobranchials and tooth plates (Anderson and Hubbs, 1981, 
fig. 7). Gill rakers 0-1 + 11-12= 11-13.
Posttemporal ventral ramus absent. Cleithrum with an­
teriorly extended ventral ramus supporting enlarged pelvic 
bones and fin rays (Anderson, and Hubbs, 1981, fig. 8).
Scapular foramen a small open slit, scapula with well devel­
oped posterior strut. Postcleithrum usually absent. Three 
actinosts; pectoral-fin rays 10-11. Pelvic fin rays 3, elongate, 
closely joined by membrane, on a muscular, erectile base 
(Fig. 99; Anderson and Hubbs, 1981, figs. 1, 2).
Pleural ribs beginning on vertebrae 3-4, extending to 
vertebrae 6-8 (Anderson and Hubbs, 1981, fig. 9). Ptery­
giophore of first dorsal-fin ray associated with vertebrae 
6-9; no free dorsal pterygiophores. One or two anal ptery­
giophores anterior to haemal spine of first caudal vertebra. 
Caudal-fm rays 8-9, with 1 epural bearing 1 ray; hypural 
plate with 4 upper and 3-4 lower rays (Anderson and Hubbs, 
1981, fig. 10). Last dorsal ray associated with third preural 
vertebra; last anal ray associated with second preural verte­
bra.
SPECIES: Monotypic.
DISTRIBUTION: Derepodichthys alepidotus is known 
from fourteen specimens ranging from off the Queen Char­
lotte Islands, British Columbia (holotype), to the Gulf of 
California in 1000-2904 m. All but 2 captures have been 
from below 1600 m.
REMARKS: This bizarre fish was known only from the 
holotype and placed in a separate family, Derepodichthyi- 
dae, “apparently intermediate between Zoarcidae and the 
Ophidiidae” (Jordan and Evermann, 1898) until Anderson 
and Hubbs (1981) redescribed it on the basis of new mate­
rial, and reassigned it to the Zoarcidae. This was done on the
Figure 100. Dieidolycus leptodermatus, LACM 11351-6 (paratype), 142 mm SL. Off Scot Island, Antarctica.
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basis of its anatomical differences to ophidiiforms (1:1 ratio 
of vertebral centra to pterygiophores, lack of basisphenoid 
bone, second ural centrum and gas bladder, unpaired nos­
trils, single ovary and 3 pelvic fin rays). Derepodichthys 
shares with other zoarcids the apomorphies that place it 
within Lycodinae (Fig. 14). The lack of lateral extrascapu­
lars and most of the postorbital canal, the passage of which 
defines Zoarcidae (character 56 above), is considered a loss 
and is shared with Lycodapus, another lycodine.
Genus Dieidolycus Anderson, 1988 
(Fig. 100)
Dieidolycus Anderson, 1988: 72 (type species, Dieidolycus 
leptodermatus Anderson, 1988, by original designa­
tion); Anderson, 1990a: 257, fig. 1.
DIAGNOSIS: Suborbital bones 5, canal with 5 pores; flesh 
gelatinous; scales, lateral line and pseudobranch absent; 
cephalic lateralis pores enlarged; gill slit restricted; eye 
diameter 12-13% HL in adults; pelvic-fin rays 2; vertebrae 
22-23 + 52-56 = 75-79.
DESCRIPTION: Flesh transparent over body and tail. Gill 
slit extending ventrally to midheight of pectoral base. Up­
per jaw extending posteriorly to vertical through anterior 
half of eye. Upper lip thin, almost coalesced with snout near 
symphysis; lower lip with small, fleshy lateral lobe. Oral 
valve weak, not reaching anterior edge of vomer and almost 
completely coalesced anteriorly. Two nub-like pyloric 
caeca. Peritoneum and lining of orobranchial chamber 
black. Vertebrae symmetrical.
Osteological observations from radiographs only. 
Neurocranium dorsoventrally depressed. Parasphenoid 
wing above mid-height of trigeminofacialis foramen, articu­
lating with frontal. Sphenotic separated from parietal. Parie­
tals not meeting in dorsal mid-line. Supraoccipital and 
exoccipital articulations not clear from radiograph.
Cephalic lateralis pores reduced numerically, but en­
larged and rounded. One lateral extrascapular present; 2 or 
3 postorbital pores present; 2 nasal pores; no interorbital or 
occipital pores; 5 suborbital pores; suborbital bones 4 and 5 
(of ascending branch) fused into long, trough-like element; 
8 preoperculomandibular pores, 4 arising from dentary, 1 
from anguloarticular, and 3 from Preopercle. Preopercular 
and mandibular canals joined.
Teeth simple, conical, in single row on premaxilla 
except for 1-3 teeth behind main row; vomerine and palatine 
teeth sharp and retrorse. Palatopterygoid series well devel­
oped, ectopterygoid and mesopterygoid broadly articulating 
with quadrate. Posterior ramus of hyomandibula not elon­
gated. Branchiostegal rays 4 +2. Ceratohyal-epihyal junc­
ture smooth. Ceratobranchial 5 dentate; 3 pairs of pharyn­
gobranchials and tooth plates. Gill rakers 3 + 9-10 = 12-13.
Posttemporal ventral ramus absent. Scapular foramen 
enclosed; scapula with poorly defined posterior stmt. Post­
cleithrum present. Four actinosts; pectoral fin rays 16-17 (D. 
leptodermatus) or 13 (an undescribed species). Pelvic fin 
rays 2 in both species.
Epipleural ribs on vertebrae 1 through 18-19. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 2-3; 
no free dorsal pterygiophores. Two anal-fin pterygiophores 
anterior to haemal spine of first caudal vertebra. Caudal fin 
rays 7-9, with 1 epural bearing 1 ray; hypural plate with 3-4 
upper and 3-4 lower rays. Last dorsal ray associated with 
third or fourth preural vertebrae; last anal ray associated 
with second through fourth preural vertebrae. 
SPECIES. Two species are assigned to Dieidolycus. 
DISTRIBUTION: Antarctic abyss, from the floor of the 
Scotia Sea and the abyssal plain north of the Ross Sea in 
2273-3040 m (D. leptodermatus) and the Bismarck Sea in 
1957 m (undescribed).
Genus Eucryphycus Anderson, 1988 
(Fig. 101)
Maynea (non Cunningham, 1871): Starks and Mann, 1911: 
16; Gilbert, 1915: 362, pl. XIX, fig. 17; MeAllister and 
Rees, 1964: 106.
Genus A. Anderson, 1984a: 578 
Eucryphycus Anderson, 1988c: 93, figs. 1-4.
DIAGNOSIS: Suborbital bones 8-9, canal with 7-8 pores; 
supratemporal commissure and occipital pores present; lat­
eral extrascapulars enlarged; Palatopterygoid series weak; 
Parietals meeting in dorsal mid-line; scales, pseudobranch, 
pyloric caeca, lateral line, vomerine and palatine teeth pre­
sent; pelvic fins absent; pectoral-fin rays 13-15; vertebrae 
26-29 + 79-86=106-115.
DESCRIPTION: Scales relatively small, appearing at ca. 
45-50 mm SL. Flesh firm. Lateral line mediolateral, com­
plete, not bowed anteriorly. Gill slit extending ventrally to 
below pectoral base. Upper jaw longer in males than in 
females (Anderson, 1988c: 94). Upper lip continuous 
across snout. Oral valve weak, not reaching anterior edge of 
vomer. Pseudobranch filaments 3-4, elongate. Two nub­
like pyloric caeca. Peritoneum black. Lining of orobran­
chial chamber pale. Vertebrae symmetrical.
Neurocranium elongate, moderately deep (Anderson, 
1988c, fig. 1B. Parasphenoid wing extending to mid-height
Figure 101. Eucryphycus californicus, CAS 17623,183 mm SL. California.
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of trigeminofacialis foramen. Frontal and Parasphenoid 
wing articulating. Sphenotic and parietal separated by fron­
tal. Parietals broadly meeting in dorsal mid-line. Intercalar 
small, fused at dorsal margin of exoccipital and forming low 
ridge. Supraoccipital and exoccipital narrowly articulating 
posteriorly.
Cephalic lateralis pore system nearly numerically com­
plete; pores moderately enlarged, rounded. Two enlarged, 
tubular lateral extrascapulars; first incurved (Anderson, 
1988c, fig. 1B) and lying above shallow trough in pterotic 
and parietal; 2 nasal pores; no interorbital pores; 3 occipital 
pores; 6 suborbital pores arising from ventral ramus of bone 
chain and 1-2 from ascending ramus); 8 preopercu­
lomandibular pores, 4 arising from dentary, 1 from angu­
loarticular, and 3 from Preopercle. Preopercular and 
mandibular canals joined.
Jaw teeth simple, small, sharp; vomerine and palatine 
teeth of males larger than in females. Palatopterygoid series 
weak, ectopterygoid contacting about one-fourth anterior 
surface of quadrate, mesopterygoid contacting about one- 
eighth its dorsal surface (Anderson, 1988c, fig. 2B). Metap­
terygoid reduced. Posterior ramus of hyomandibula not 
elongate. Branchiostegal rays 4 + 2 Ceratohyal-epihyal 
juncture smooth (Anderson, 1988c, fig. 3B). Ceratobran­
chial 5 dentate; 3 pairs of pharyngobranchials and tooth 
plates. Gill rakers 1-3 + 7-13 = 8-16 (all sizes, 35-230 mm 
SL; largest specimen known measured 251 mm SL before 
preservation). Posttemporal ventral ramus well developed 
(Anderson, 1988c, fig. 4B). Supracleithrum forked at pos­
terior end. Scapular foramen enclosed, scapula with well 
developed posterior strut. Postcleithrum present. Four act­
inosts; pectoral-fin rays 13-15. Pelvic fms absent; pelvic 
bones not appreciably reduced.
Epipleural ribs on vertebrae 1 through 11-14. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 4-6; 
no free dorsal pterygiophores. Three to 4 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 9-10, with 1 epural bearing 2 rays; hypural 
plate with 4 upper and 3-4 lower rays. Last dorsal ray 
associated with third or fourth preural vertebrae; last anal 
ray associated with second preural vertebra.
Fresh colouration uniformly dark orange, with rust-col­
oured head. Underside of head, throat and abdomen light 
orange (persimmon).
SPECIES: Monotypic.
DISTRIBUTION: Eucryphycus califomicus has been taken 
off San Diego north to Monterey Bay, California, in 73-545 
m. The species occupies an unusual habitat, being most 
frequently collected in Monterey Bay in drifting masses of
decomposing seaweed or traps so “baited” to offer this 
shelter (Kliever, 1976; Cailliet and Lea, 1977). 
REMARKS: This species had been placed in the now mono­
typic South American genus Maynea Cunningham on the 
basis of a few, superficial characters until Anderson (1988c) 
compared the osteology and related Eucryphycus to the 
Lycenchelys-group of genera.
ADDITIONAL REFERENCES: Hubbs (1916: 166); Barnhart 
(1936: 91, fig. 275); McAllister and Rees (1964: 107 [in part]); 
Eschmeyer and Herald (1983: 106, pl. 1); Gosztonyi (1988: 137, 
fig. 1).
Genus Exechodontes DeWitt, 1977 
(Figs. 102-108)
Exechodontes DeWitt, 1977:789, figs. 1-3 (type species, 
Exechodontes daidaleus DeWitt, 1977, by original des­
ignation); Anderson and Hubbs, 1981: 348; Anderson, 
1982b: 19, 20.
DIAGNOSIS: Cephalic lateralis pores absent; suborbital 
bones 6; frontal and Parasphenoid separated by pterosphe- 
noid; Sphenotic and parietal articulating; 2 pairs of ossified 
pharyngobranchials; Ceratobranchial 5 edentate; flesh ge­
latinous; scales, pseudobranch, lateral line and palatine teeth 
absent; pyloric caeca and pelvic fms present; vomerine teeth 
present or absent; first dorsal-fin pterygiophore associated 
with vertebrae 9-11; pectoral-fm rays 13-15; vertebrae 18- 
21 + 72-78 = 91-97.
DESCRIPTION: Gill slit extending ventrally to lower end 
of pectoral base, but not onto throat region, owing to reduc­
tion of pectoral fin (Fig. 102). Upper jaw longer in males 
then females. Upper lip discontinuous across snout. Oral 
valve weak, not reaching vomer. Two nub-like pyloric 
caeca. Peritoneum black. Lining of orobranchial chamber 
pale. Vertebrae symmetrical.
Figure 103. Exechodontes daidaleus, CAS 53282,92 mm 
SL. Dorsal view of neurocranium
Figure 102. E xechodontes daidaleus, CAS 53295,100 mm SL. Florida.
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Figure 104. Exechodontes daidaleus, CAS 53282,92 mm 
SL. Left splanchnocranium and opercular bones.
Neurocranium truncate, moderately deep. Parasphe­
noid wing small, well below mid-height of trigeminofacialis 
foramen, separated from frontal by large, triangular ptero- 
sphenoid; frontal descending wing short. Sphenotic large, 
overlapping frontal and broadly articulating with parietal 
(Fig. 103). Parietals not meeting in dorsal mid-line. Inter­
calar small, rectangular. Supraoccipital anterior ramus ex­
tending well under frontal; supraoccipital with low, medial 
crest; supraoccipital and exoccipital narrowly articulating.
Area of passage of seisomosensory canals through den­
tary and Preopercle an open groove (Fig. 104), pores absent. 
One. pair of lateral extrascapulars. No supraorbital, postor­
bital or supratemporal commissures or grooves in bones, 
except shallow groove in anterior part of frontals. Suborb­
ital bones poorly ossified, mostly cartilage, but forming 
typical L-shaped configuration of Lycodinae (Fig. 105).
Figure 105. Exechodontes daidaleus, CAS 53282, 92 mm 
SL. Bones of left side of head showing suborbital configu­
ration.
Jaw teeth small, sharp; teeth in outer rows of both jaws 
somewhat enlarged and projecting outward; teeth on vomer 
1-4, except in 2 adults which had no teeth; no palatine teeth; 
no detectable sexual dimorphism in dentition. Palatoptery­
goid series well developed, with endopterygoid and mesop­
terygoid overlapping more than half anterior and dorsal 
surfaces of quadrate (Fig. 104). Posterior ramus of 
hyomandibula not elongate. Branchiostegal rays 4 + 2. 
Opercle and subopercle poorly ossified. Ceratohyal-epihyal 
juncture smooth (Fig. 106). Urohyal small, poorly ossified. 
Ceratobranchial 5 edentate; 2 pairs of pharyngobranchials, 
teeth small and few. Gill rakers 0 + 9-12.
Figure 106. Exechodontes daidaleus, CAS 53282,92 mm 
SL. Left hyoid bar.
Posttemporal ventral ramus a mere nob (Fig. 107). 
Scapular foramen enclosed, scapula with well developed 
posterior strut. Postcleithrum present. Four actinosts; pecto­
ral fms short, with 13-15 rays. Pelvic fin rays 2-3, lateral- 
most ray absent in about 70% of present sample, often fused 
to second ray (rays detached in Fig. 108).
Epipleural ribs on vertebrae 2 through 14-15. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 9-11; 
no free dorsal pterygiophores. Zero to 3 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 10, with 1 epural bearing 2 rays; hypural 
plate with 4 upper and 4 lower rays. Last dorsal ray associ­
ated with third or fourth preural vertebra; last anal ray 
associated with second preural vertebra.
SPECIES: Monotypic.
DISTRIBUTION: Exechodontes daidaleus is known along 
the continental slope of the Gulf of Mexico from off Lou­
isiana, USA, to Cuba and north to off Daytona Beach, 
Florida (Fig. 109). Along the coast of eastern Florida, this
Figure 107. E xechodontes daidaleus, CAS 53282,92
mm SL. Left pectoral girdle.
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Figure 108. Exechodontes daidaleus, CAS 53282, 92 
mm SL. Dorsal view of pelvic girdle.
species inhabits hard bottom areas under the Florida Current 
among hydrocoral-encrusted limestone (Bullis and Rathjen, 
1959: 8) at depths of 219-1004 m. In the northern Gulf it is 
found on muddy bottoms where isolated hard substrate may 
be found. Although known previously from only the holo­
type, twenty specimens have been identified in museum 
collections.
REMARKS: DeWitt (1977) placed this genus in the poorly 
diagnosed subfamily Hadropareinae, attributing this higher 
category to Shmidt (1950), unaware Shmidt followed An­
driashev’s (1939) classification of Zoarcidae. The 
“hadropareine” genera are included in Gymnelinae here and 
Exechodontes is placed in Lycodinae on the basis of its skull 
characteristics and L-shaped suborbital bone configuration.
Figure 109. Distribution of Exechodontes daidaleus. One 
dot may represent more than one capture.
The process of paedomorphosis is indicated in the 
evolution of Exechodontes by its small size, undeveloped 
lateralis system, and reduced fin rays and teeth. 
ADDITIONAL REFERENCES: Bullis and Thompson (1965:58); 
Staiger (1970: 48). Both references as M e la n o s t ig m a  sp.
Genus Hadropogonichthys Fedorov, 1982 
(Fig. 110)
Hadropogonichthys Fedorov, 1982b: 722, figs. 1-2 (type 
species, Hadropogonichthys lindbergi Fedorov, 1982, 
by original designation); Toyoshima, 1985:142.
DIAGNOSIS: Suborbital bones 9-10, canal with 7-9 pores; 
preoperculomandibular pores 9; jaws, lips and b ran­
chiostegal m em branes with num erous simple or 
branched cirri; pelvic fin rays 2, greatly thickened and 
ensheathed, tissue flattened and broadly bifurcated dis- 
tally; Palatopterygoid series weak; cephalic lateralis pores 
small, rounded in adults; scales, pseudobranch, pyloric 
caeca; lateral line, vomerine and palatine teeth present; 
vertebrae 23-24 + 109-118 = 132-142.
DESCRIPTION: Flesh firm except around suborbital re­
gion, mouth and cheeks. Numerous simple or branched cirri 
around lower part of head; cirri sparse and low in juvenile 
(Fig. 110). Lateral line ventral, complete. Gill slit extending 
ventrally to pelvic fin base. Upper jaw lengths in males not
Figure 110. H adropogon ich thys lindbergi, NSMT P-18991,151 mm SL. Sagami Bay, Japan.
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detectably longer than in females in present small sample. 
Upper lip continuous across snout. Oral valve weak, not 
reaching vomer. Pseudobranch filaments 4-6, not elongate. 
Pyloric caeca 2, nub-like, but significantly smaller than in 
most zoarcids. Fundus of stomach not well delineated. Peri­
toneum black. Lining of orobranchial chamber black in 
juveniles, paler in adults. Vertebrae symmetrical.
Osteological observations from radiographs and super­
ficial dissection only. Frontal and Parasphenoid wing ar­
ticulating. This monotypic genus, derived with respect to 
Lycenchelys Gill, is therefore predicted to have a weak 
Parasphenoid wing, Sphenotic and parietal separated by 
frontal, Parietals not meeting in dorsal mid-line, and su­
praoccipital and exoccipital narrowly articulating or sepa­
rated.
Cephalic lateralis pore system relatively complete; 
pores rounded (Fig. 110). Two lateral extrascapulars pre­
sent; postorbital pores 1-4 or 1, 3 and 4 present; 2 nasal 
pores; no interorbital pore; 2 (lateral) occipital pores; 7-9 
suborbital pores on ventral branch under eye and 1-2 pores 
on ascending branch behind eye; 9 preoperculomandibular 
pores, 4 arising from dentary, 1 from anguloarticular and 4 
from Preopercle (ventralmost bone foramen leading to extra 
pore). Preopercular and mandibular canals joined. Jaw teeth 
small, conical; vomerine and palatine teeth present. Pala­
topterygoid series weak, ectopterygoid and mesopterygoid 
contacting less than half dorsal and anterior surfaces of 
quadrate. Metapterygoid reduced, smaller than quadrate. 
Posterior ramus of hyomandibula not elongate. Bran­
chiostegal rays 4 + 2. Ceratohyal-epihyal juncture smooth. 
Ceratobranchial 5 dentate; 3 pairs of pharyngobranchials 
and tooth plates. Gill rakers 2 + 12 (in two).
Posttemporal ventral ramus weak. Details of scapula 
and coracoid not observed.
Postcleithrum present. Four actinosts; pectoral-fin rays 
16-19. Pelvic fin construction (see Diagnosis) unique in 
Zoarcidae (Fedorov, 1982, fig. 2); only known juvenile with 
ray tips thin and pointed (Fig. 110).
Epipleural ribs on vertebrae to numbers 21-22 (anteri­
ormost not observable in radiographs). Pterygiophore of 
first dorsal-fin ray associated with vertebrae 5-6; no free 
dorsal pterygiophores. Five anal-fin pterygiophores ante­
rior to haemal spine of first caudal vertebra. Caudal-fin rays 
11, with 1 epural bearing 2 rays; hypural plate with 4 upper 
and 5 lower rays (range of caudal rays probably 10-12). Last
dorsal ray associated with second through fourth preural 
vertebrae; last anal ray associated with second preural ver­
tebra.
SPECIES: Monotypic.
DISTRIBUTION: Hadropogonichthys lindbergi is found 
from the northern Kuril Islands to Sagami Bay, Japan, at 
depths of 340-1400 m. Probably also present in the eastern 
Sea of Okhotsk.
Genus Iluocoetes Jenyns, 1842 
(Figs. 3D, 111-116)
Iluocoetes Jenyns, 1842:165, pl. XXIX, fig. 2 (type species: 
Iluocoetes fimbriatus Jenyns, 1842, by monotypy); 
Lonnberg, 1905: 8; Regan 1913: 243; Norman, 1937a: 
94, figs. 50-51; Gosztonyi, 1977: 212, figs. 8-9; Menni 
e t  al., 1984: 131, fig. 115; Nakamura, 1986: 232, text 
fig.; Gosztonyi, 1984: 64, fig. 1; Lloris and Rucabado, 
1987b, 1991; Anderson and Gosztonyi, 1991: 2, 15 
Ilyocoetes Agassiz, 1848: 560 (unjustified emendation; or­
thographic correction).
Paralycodes Bleeker, 1874: 369 (type species, Lycodes 
variegatus Gunther, 1862 [= Iluocoetes fimbriatus 
Jenyns, 1842], by original designation).
Phucocoetes (non Jenyns, 1842): Smitt, 1898: 43, figs.
32-34, 36; Lahille, 1908: 424, fig. 7.
Caneolepis Lahille, 1908: 431, p l. 7 (type species, 
Caneolepis acropterus Lahille, 1908 [= Iluocoetes fim ­
briatus Jenyns, 1842], by monotypy).
DIAGNOSIS: Suborbital bones 7-8, canal with 6-7 pores; 
frontal bones tapering; hyomandibula posterior ramus elon­
gate; Ceratohyal-epihyal juncture with bone interdigitating; 
Parietals meeting in dorsal mid-line; dentary teeth of adult 
males present only anteriorly; scales, pseudobranch, pel­
vic fms, lateral line, vomerine and palatine teeth present; 
pyloric caeca present or absent; caudal fm rays 7-9; verte­
brae 19-24 + 62-79 = 82-99.
DESCRIPTION: Squamation extensive, dense in adult I. 
fimbriatus, very sparse in I  elongatus. Flesh firm. Lateral 
line mediolateral, complete. Gill slit extending ventrally to 
lower end of pectoral base (I. elongatus) or slightly below 
it (I.fimbriatus). Upper jaw longer in males than in females. 
Lips somewhat thickened in juveniles but poorly delimited 
in adults; upper lip continuous across snout. Oral valve well 
developed, covered with small papillae. Pseudobranch fila­
ments 6-7, elongate. Two nub-like pyloric caeca (I. fim-
Figure 111. Iluocoetes fim bria tu s, ISH 1359-1966, 328 mm SL. Argentina.
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Figure 112. Iluocoetes elongatus, CAS 53297,147 mm 
SL. Left lateral view of neurocranium, ethmoid region 
and lateral extrascapulars removed.
briatus), or caeca absent (I. elongatus). Peritoneum and 
lining of orobranchial chamber pale. Vertebrae asymmetri­
cal.
Neurocranium elongate, dorsoventrally depressed (Fig.
112) . Parasphenoid wing broad, but without dorsal ramus 
projecting above ventral base of trigeminofacialis foramen. 
Frontal and Parasphenoid wing articulating. Frontal bones 
tapering, thickened (Fig. 3D). Pterosphenoid enlarged. 
Sphenotic excluded from parietal by frontal and pterotic. 
Parietals meeting in dorsal mid-line. Intercalar small, set 
posteriorly (Fig. 112; Gosztonyi, 1988, fig. 11). Supraoc­
cipital small, but with anterior ramus extending under fron- 
tals; supraoccipital and exoccipital narrowly articulating 
posteriorly.
Cephalic lateralis pore system numerically reduced; 
pores very small and rounded. One lateral extrascapular 
present; postorbital pores 1 and 4 (I. fimbriatus) or 4 only 
(I. elongatus) present; 2 nasal pores; no interorbital or 
occipital pores and no supratemporal commissure across 
Parietals; 6 suborbital pores along ventral ramus and 0-1 on 
ascending ramus; suborbital bones irregular in shape (Fig.
113) ; 8 preoperculomandibular pores, 4 arising from den­
tary, 1 from anguloarticular and 3 from Preopercle. Preop- 
ercular and mandibular canals joined.
Teeth small, extending posteriorly in both jaws more 
than half dentary and premaxillary length in females (Figs. 
113,114); teeth of adult males restricted to anterior half of 
both jaws; lateral teeth caniniform (Gosztonyi, 1977, fig. 8;
Figure 113. Iluocoetes elongatus, CAS 53297, 147 mm 
SL. Bones of left side of head showing suborbital con­
figuration.
Figure 114. Iluocoetes elongatus, CAS 53297, 147 mm 
SL. Left splanchnocranium and opercular bones.
1984, fig. 1C, 1E [miscaptioned “female”]). Vomerine and 
palatine teeth of males larger and less numerous than fe­
males. Palatopterygoid series well developed, with ectop­
terygoid and mesopterygoid broadly articulating with 
quadrate; ectopterygoid may overlap both dorsal and ante­
rior surfaces of quadrate (Fig. 114). Posterior ramus of 
hyomandibula elongate, subcircular. Branchiostegal rays 
4 + 2 (I. elongatus) or 3 + 2 (I. fimbriatus). Ceratohyal-epi­
hyal juncture with bone interdigitating dorsally only, or 
along its entire length. Ceratobranchial 5 dentate; 3 pairs of 
pharyngobranchials and tooth plates. Gill rakers 2-3 + 9-14 
= 12-16.
Posttemporal ventral ramus absent (Fig. 115). Scapular 
foramen enclosed, scapula with well developed posterior 
strut. Supracleithrum with poorly ossified posterior ramus. 
Postcleithrum present. Four actinosts; pectoral-fin rays 15- 
19. Pelvic-fin rays 3, membrane not excised at tip; pelvic 
bones somewhat reduced.
Epipleural ribs on vertebrae 2 through 13-24. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 2-3; 
no free dorsal pterygiophores. Anterior dorsal rays elongate, 
much higher than remaining rays in male I. fimbriatus than 
females; all dorsal rays about the same height in I. elongatus 
(Lahille, 1908, pl. 7; Norman, 1937a, fig. 50). Two to 3
Figure 115. Iluocoetes elongatus, CAS 53297,147 mm 
SL. Left pectoral girdle.
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Figure 116. Caudal skeletons of Iluocoetes elongatus 
showing variation in caudal fin ray number. Both speci­
mens, CAS 53297; left, 147 mm SL (9 rays), right, 131 
mm SL (7 rays).
anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Some striking variation was noticed in 
caudal skeletal structures (Fig. 116); caudal-fin rays 7-9, 
with 1 epural bearing 1 ray; hypural plate with 2-4 upper and 
4 lower rays. Last dorsal ray associated with second or third 
preural vertebra; last anal ray associated with second preural 
vertebra.
SPECIES: Two species; both endemic to the Magellan 
Province of South America.
DISTRIBUTION: Iluocoetes fimbriatus is found from the 
intertidal zone and brackish areas out to about 600 m 
throughout the Magellan Province from about 41S in Chile, 
around Cape Hom to the mouth of Rio Parana, Argentina, 
Falkland Islands and Burdwood Bank. Menni and 
Gosztonyi (1982) recorded I. fimbriatus as a dominant in 
their outer shelf/slope “Magellanic” fish fauna. Iluocoetes 
elongatus is found from about Puerto Madryn, Argentina, 
south to Tierra del Fuego from the intertidal zone to about 
40 m.
REMARKS: The species referred to as Iluocoetes effusus 
(Smitt, 1898) by Gosztonyi (1988) and Anderson and 
Gosztonyi (1991, in key) is actually I. elongatus, an error 
made over the priority of Smitt’s names. Lloris and Ru­
cabado (1987b) described Iluocoetes facali from Tierra del 
Fuego, but Anderson and Gosztonyi (1991) synonymized it 
with I. fimbriatus, pointing out that their single specimen 
was a juvenile of this polychromatic species.
ADDITIONAL REFERENCES (as L y c o d e s ) :  Gunther (1862: 
322); Vaillant (1888: 21); Steindachner (1898: 321).
Genus Letholycus Anderson, 1988 
(Fig. 117)
Melanostigma (non Gunther, 1881): Norman, 1937b: 110, 
fig. 58.
Maynea (non Cunningham, 1871): McAllister and Rees, 
1964: 106.
Genus D: Anderson, 1984a: 578.
Letholycus A nderson , 1988b: 272 (type species, 
Melanostigma microphthalmus Norman, 1937, by 
original designation).
DIAGNOSIS: Suborbital bones 4-5, canal with 4-5 pores; 
gill slit restricted; Palatopterygoid series weak; preopercu­
lomandibular pores 6-8; scales, pseudobranch, pyloric 
caeca, lateral line, vomerine and palatine teeth present; 
pelvic fms absent; pectoral-fin rays 9-14; caudal-fin rays 
6-8; vertebrae 24-27 + 67-77 = 93-101.
DESCRIPTION: Flesh firm, but thin. Lateral line mediolat­
eral, complete. Gill slit above pectoral fin base, or extending 
ventrally from mid-pectoral base to its lower end. Upper 
jaw extending to vertical at mid-orbit (L  microphthalmus) 
or below posterior quarter of eye (L. magellanicus); no 
sexual dimorphism in relative length detected. Oral valve 
reaching anterior edge of vomer in L  microphthalmus, but 
not in L  magellanicus. Pseudobranch with 2 small fila­
ments. Two nub-like pyloric caeca; these very reduced in 
some L  magellanicus. Peritoneum black; lining of orobran­
chial chamber pale or dark brown. Vertebrae symmetrical.
Neurocranium depressed, narrow (Anderson, 1988b, 
fig. 7). Parasphenoid wing below mid-height of ovoid 
trigeminofacialis foramen. Frontal and Parasphenoid wing 
articulating. Sphenotic and parietal excluded by pterotic and 
frontal. Parietals not meeting in midline, relatively small. 
Supraoccipital and exoccipital separated by large epioccipi­
tal. Intercalar small, forming low ridge on posterior portion 
of exoccipital.
Cephalic lateralis pores numerically reduced, but en­
larged, rounded or ovoid. One small lateral extrascapular 
present; postorbital pores 1 ,3 ,4 , or 1 and 4 only present; 2 
nasal pores; no interorbital pores; supratemporal commis­
sure present, occipital canal with 1 mesial pore (L  magel­
lanicus), or no pores and no bony commissure walls across 
parietal (L. microphthalmus); 4-5 suborbital pores; 4-5 
poorly ossified suborbital bones (the unusual length of 
fourth suborbital in L  microphthalmus suggests it may 
represent fusion between two elements [Anderson, 1988b, 
fig. 8]); 6-8 preoperculomandibular pores, 3-4 arising from 
dentary (first dentary foramen without pore in most L.
Figure 117. L etholycus m icrophthalm us, ISH 376-1978,90 mm SL. Argentina.
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microphthalmus), 1 from anguloarticular, and 2 (ventral and 
middle foramina in L  microphthalmus) or 3 pores from 
Preopercle. Preopercular and mandibular canals joined.
Jaw teeth small, simple, conical, in single row (L. 
microphthalmus) or double rows (L  magellanicus); vomer­
ine and palatine teeth present; palatine teeth larger than jaw 
teeth in L  magellanicus. Palatopterygoid series with ectop­
terygoid and mesopterygoid contacting less than half dorsal 
and anterior surfaces of quadrate (Anderson, 1988b, fig. 8). 
Posterior ramus of hyomandibula not elongated. Bran­
chiostegal rays 4 + 2, except 1 specimen of L  micro­
phthalmus with 4 + 2 on 1 side and 5 + 2 on the other. 
Ceratohyal-epihyal juncture smooth (Anderson, 1988b, fig. 
4B). Ceratobranchial 5 dentate; 3 pairs of pharyngobran­
chials and tooth plates (Anderson, 1988b, fig. 5B). Gill 
rakers 1-2 + 7-9 = 8-11.
Posttemporal ventral ramus absent (Anderson, 1988b, 
fig. 6B). Scapular foramen enclosed; scapula with well 
developed posterior strut. Postcleithrum present. Four 
small actinosts; pectoral fin rays 9-14 (adults). Pelvic fms 
absent; pelvic bone reduced.
Epipleural ribs on vertebrae 1 through 16-22. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 3-5; 
no free dorsal pterygiophores. Zero to 4 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal fin rays 6-8, with 1 epural bearing 1-2 rays; hypural 
plate with 2-3 upper and 3 lower rays. Last dorsal ray 
associated with second to fourth preural vertebrae; last anal 
ray associated with second or third preural vertebrae. 
SPECIES: Two species; both endemic to temperate South 
America.
DISTRIBUTION: Letholycus magellanicus (known from 2 
specimens) was taken on the central Argentine slope in 
580-900 m. Letholycus microphthalmus (18 specimens 
known) occurs from off central Argentina to Cape Hom and 
the Falkland Islands at depths of 115-750 m.
REMARKS. Anderson (1988b) erected this genus and gave 
an Osteological description.
ADDITIONAL REFERENCES: Ringuelet and Aramburu (1960: 
78); Gosztonyi (1977: 223-224, fig. 12).
Lycenchelys Gill, 1884: 180 (type species, Lycodes mu- 
raena Collett, 1878, by subsequent designation of Jor­
dan, 1885); Goode and Bean, 1896: 309, figs. 277,279, 
282; Jensen, 1904: 78, figs. 15-28, pl. X, figs. 2-3; 
Andriashev, 1955a: 349, figs. 1-20; Andriashev, 1958: 
171, figs. 1-4; Andriashev and Permitin, 1968: 611, 
figs. 1-4; Peden, 1973: 116, fig. 1; Fedorov, 1976: 3; 
Anderson, 1982a: 208, figs. 1-2; Toyoshima, 1985: 
145, figs. 8-33; Anderson, 1988a: 86, figs. 28-37; An­
derson, 1990a: 258-265, figs. 2-10.
Lycodophis Vaillant, 1888:311 (type species, Lycodes [pro­
visionally Lycodophis] albus Vaillant, 1888, by origi­
nal designation).
Embryx Jordan and Evermann, 1898: 2458 (type species, 
Lycodopsis crotalinus Gilbert, 1890, by original desig­
nation); Andriashev, 1955a: 378; Peden, 1973:119, fig. 
ID; Fedorov, 1976: 12; Toyoshima, 1985: 178, figs. 
32-33.
Lyciscus Evermann and Goldsborough, 1907: 342 (type 
species, Lycodopsis crotalinus Gilbert, 1890, by mono­
typy)-
Apodolycus Andriashev, 1979: 29, figs. 1-2 (type species, 
Apodolycus hureaui Andriashev, 1979, by original des­
ignation).
DIAGNOSIS: Suborbital bones 6-10, canal with 6-10 pores; 
pterygiophore of first dorsal fin ray associated with verte­
brae 2-21, with 0-16 free pterygiophores; Palatopterygoid 
series weak; oral valve weak; pseudobranch, pelvic fms, 
vomerine and palatine teeth present or absent; scales, pyloric 
caeca and lateral line(s) present; vertebrae 20-30 + 67-118 
= 88-144.
DESCRIPTION: Scales present (except perhaps in Ly­
cenchelys platyrhina, which is known only from a single 
juvenile male; it is assumed that scales are present in adults). 
Flesh firm except over head and fms in deep-living species. 
Lateral line variably mediolateral, ventral, or both; either 
branch complete or incomplete. Gill slit usually extending 
ventrally to lower end of pectoral base, rarely above it, more 
frequently to near pelvic base. Upper jaw lengths and head
Genus L ycenchelys Gill, 1884
(Figs. 2B, 8B, 11B, 118-121)
Figure 118. L ycenchelys an tarctica , LACM 11043-5, 247 mm SL. Scotia Sea.
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Figure 119. Lycenchelys bellingshauseni, ISH 402-1967, 
266 mm SL. Dorsal view of neurocranium, ethmoid 
region and lateral extrascapulars removed.
widths greater in males than in females (species for which 
adequate sample sizes are known). Upper lip continuous 
across snout. Oral valve weak, barely developed as a low 
anterior fold in some species. Pseudobranch filaments usu­
ally 2-5, absent in some species (e.g. L. paxillus, L. alba). 
Two nub-like pyloric caeca (reference to 3 by Gosztonyi, 
1977, is erroneous). Peritoneum and lining of orobranchial 
chamber black. Vertebrae symmetrical.
Neurocranium elongate, dorsoventrally depressed (Fig. 
2B). Parasphenoid wing well below mid-height of 
trigeminofacialis foramen. Frontal and Parasphenoid wing 
articulating. Pterosphenoid articulating with most of frontal 
descending wing (Fig. 2B). Sphenotic small, excluded from 
parietal by frontal or frontal and pterotic together (Fig. 119). 
Parietals not meeting in dorsal mid-line. Intercalar sculp­
tured, set posteriorly between exoccipital and pterotic 
(Gosztonyi, 1984, fig. 12). Supraoccipital with anterior 
ramus and small dorsal crest; supraoccipital and exoccipital 
separated by narrow expanse of epioccipital, or narrowly 
articulating.
Cephalic lateralis pore system numerically highly vari­
able in this most speciose genus in the family (over 50 
species known). Pore patterns typically species-specific, 
with great individual variation in suborbital, supraorbital 
and postorbital canals. Anterior suborbital and preopercu­
lomandibular pores usually enlarged and oval; bone foram­
ina passing to pores enlarged (Figs. 8B, 120). Highest 
number of head pores in upper slope species; species living 
in abyssal or thalassobathyal areas have lost pores (Andri­
ashev, 1955a, 1958; Anderson, 1982a). Two lateral extras­
capulars present, or both lost in L  antarctica and possibly 
other abyssal species without posterior postorbital pores; 
postorbital pores 1-5 present, in almost any combination 
(1 -4 or 1,3,4 most common; pores 1 -5 present only in some 
northwestern Pacific species); 2 nasal pores present except 
in L. nigripalatum, which has only the anterior pair; 0-1 
interorbital pores; supratemporal commissure present with 
2-4 occipital pores, or absent and without occipital pores; 
6-10 suborbital pores with 6-9 pores on ventral branch of 
canal (one side of holotype of L  tristichodon with 5 pores), 
and 0-2 pores on ascending branch; suborbital bones barrel­
like (Fig. 121); 8-9 preoperculomandibular pores, 4 arising 
from dentary, 1 from anguloarticular and 3-4 from preoper-
Figure 120. Lycenchelys bellingshauseni, ISH 402-1976, 
266 mm SL. Left splanchnocranium and opercular bones.
de; some deep-living species with pore 6 arising from 
ventralmost preopercular foramen, in which case there are 
9 preoperculomandibular pores (Anderson, 1982a). 
Mandibular and preopercular branches usually joined, sepa­
rated by septum in some deep-living species.
Jaw teeth usually small; anterior teeth long, almost 
fang-like in adult L  hippopotamus; males with fewer and 
more widely spaced jaw teeth than females of some species; 
teeth usually present on vomer and palatine bones, but 
absent in L  crotalinus and L  wilkesi, occasionally absent 
in L. monstrosa. Palatopterygoid series weak, with ectop­
terygoid and mesopterygoid not overapping half dorsal and 
anterior surfaces of quadrate (Fig. 120). Metapterygoid not 
appreciably reduced. Posterior ramus of hyomandibula not 
elongate. Branchiostegal rays usually 4 + 2; 3 + 2 in L. 
bachmanni, L. nanospinata and one undescribed species. 
Ceratohyal-epihyal juncture smooth. Ceratobranchial 5 
dentate; 3 pairs of pharyngobranchials and tooth plates. Gill 
rakers 0-4 + 8-17 = 10-19, with 0-2 on hypobranchial.
Posttemporal ventral ramus absent or weak. Scapular 
foramen enclosed, scapula with well developed posterior 
ramus (Fig. 1 IB). Postcleithrum present. Four actinosts; 
pectoral-fin rays 13-21. Pelvic-fin rays usually 3; 2 rays in 
L  antarctica, L  platyrhina, pelvics absent in L  hureaui, L. 
nanospinata, L  xanthoptera and most L  monstrosa.
Epipleural ribs on vertebrae 1 through 7-17. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 3-21; 
free dorsal pterygiophores 0-16, usually 2 or less. Three to 
8 anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Caudal-fin rays 9-12), with 1 epural bear­
ing 1 -2 rays; hypural plate with 4-5 upper and 4-5 lower rays 
(one specimen of L. scaurus with 14 rays considered aber-
Figure 121. Lycenchelys bellingshauseni, ISH 402-1976, 
266 mm SL. Bones of left side of head showing suborbital 
configuration.
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rant with 7 lower hypural rays). Last dorsal ray associated 
with third or fourth preural vertebrae; last anal ray associ­
ated with second preural vertebra.
SPECIES: Of the 54 nominal species referable to this genus, 
43 are considered valid here, the status of 1 is uncertian (see 
Appendix 2). At least 10 presently undescribed species are 
known.
DISTRIBUTION: Worldwide in slope and abyssal habitats 
except most of the eastern Atlantic, high Arctic, and tropical 
Indian oceans.
REMARKS: The degree of splitting at the generic level in 
zoarcids has been severe in the group herein recognized as 
Lycenchelys. For example, three generic names (Embryx, 
Lyciscus, and Lycodopsis) were proposed for two species 
differing from all others only in their absence of vomerine 
and palatine teeth, a plastic character of limited diagnostic 
value. The first important paper on this genus is that of 
Andriashev (1955a) who diagnosed Lycenchelys on the 
basis of three characters that separate it and close relatives 
from Lycodes: 1) cephalic lateralis pores enlarged; 2) body 
greatly elongated; and 3) submental crests absent. How­
ever, Andriashev included 4 characters that, on closer ex­
amination are not different, or are insignificant: 1) mouth 
inferior; 2) teeth on jaws, vomer and palatine bones; 3) no 
canine teeth anteriorly; and 4) oral valve present. The oral 
valve is present as a low fold, sometimes completely coa­
lesced anteriorly in some adult Lycodes, but is as well 
expressed in other Lycodes as in some adult Lycenchelys 
(e.g., L. verrillii, L. paxillus, L. porifer). For purposes of 
differentiating the oral valve in Lycodinae, as opposed to 
the well developed, primitive state in Lycozoarces, Gym- 
nelinae and Zoarcinae, I consider reduction in the oral valve 
equal in Lycodes and Lycenchelys, although the membrane 
is generally smaller in Lycodes. Quantification of the dif­
ferences between Lycodes and Lycenchelys showed trivial 
results.
ADDITIONAL REFERENCES: Collette (1871: 62, pl. I; 1878: 
15; 1880: 116, pl. IV, fig. 1); Goode and Bean (1977: 474; 1879: 
44); Vaillant (1888: 309, pl. XXVI, fig. 1); Gilbert (1891: 104); 
Garman (1899: 133, pis. XXX, figs. 1,2, pl. XXXI, fig. 1); Regan 
(1913: 242, pl. IX, fig. 3); Norman (1937a: 81, fig. 52); Gosztonyi 
(1977: 217, figs. 10-11); DeWitt and Hureau (1979: 812, figs.
8-10); Toyoshima (1983); Masuda et al. (1984: 306, pls 273-274); 
Nakamura (1986: 242, text figs.); Gosztonyi (1988: 139, fig. 12); 
Matarese et al. (1989: 498); Anderson (1990b: 12, fig. 4).
Lycodapus Gilbert, 1890: 107 (type species, Lycodapus 
fierasfer Gilbert, 1890, by monotypy); Gilbert, 1896: 
455, pl. 32; Garman, 1899: 138; Gilbert, 1915: 369- 
373, pl. 20; Andriashev, 1935: 422, text fig.; Andri­
ashev, 1937: 346; Norman, 1937a: 110, fig. 59; 
Shmidt, 1950: 108; Peden and Anderson, 1978: 1925, 
figs. 1-25; Peden and Anderson, 1981: 667, figs. 1-7; 
Tomo, 1981: 84, figs. 63-64.
DIAGNOSIS: Only 1 suborbital bone (lacrimal), canal 
pores absent; first preoperculomandibular pore and its den­
tary foramen absent; mandibular and preopercular canals 
separated by septum; frontal and Parasphenoid excluded by 
pterosphenoid; frontal bones wide and truncated, their width 
19% of their length; Sphenotic and parietal articulating; 
Palatopterygoid series weak; branchiostegal rays 3 + 3; 
scapula without posterior strut; pectoral actinosts 2-3, carti­
laginous; gill slit free of isthmus posteriorly; flesh gelati­
nous; anterior jaw teeth of adult males caniniform; scales, 
pelvic fms, lateral extrascapulars and oral valve absent; 
pseudobranch, vomerine and palatine teeth rarely absent; 
pectoral fin rays 5-9; vertebrae 13-20 + 59-86 = 73-105.
Genus Lycodapus Gilbert, 1890
(Figs. 11C, 122-126)
Figure 123. Neurocranium of Lycodapus mandibularis, 
VIMS 07114, 126 mm SL. Upper: left lateral view, lateral 
ethmoid removed; lower, dorsal view.
Figure 122. L ycodapus an tarcticus, MNHN 1984-761, 184 mm SL. Kerguelen Plateau.
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DESCRIPTION: Flesh delicate and transparent in juveniles. 
Lateral line mediolateral, present at least anteriorly on body; 
traceable to tail tip in some large, fresh specimens of a few 
species. Gill slit not directed forward dorsally in most spe­
cies, not extending above pectoral fin in L  parviceps; bran­
chiostegal membranes free of isthmus posteriorly, 
connected anteriorly by small strip of tissue. Upper jaw not 
longer in males than in females. Upper lip continuous 
across snout. Pseudobranch filaments usually 2-3, rarely 
absent in a few species, very reduced. Two nub-like pyloric 
caeca. Peritoneum and lining of orobranchial chamber 
black. Vertebrae symmetrical.
Neurocranium truncate, dorsoventrally depressed. Eth­
moid cartilage extensive, almost reaching pterosphenoid 
(Fig. 123). Parasphenoid wing weak, below mid-height of 
trigeminofacialis foramen; no frontal descending wing; 
pterosphenoid large, separating frontal and Parasphenoid. 
Sphenotic large, articulating with parietal. Parietals re­
duced, not meeting in dorsal mid-line. Intercalar ovoid, set 
posteriorly. Supraoccipital without anterior ramus (juve­
niles and/or diminuitive species), or with anterior ramus not 
extending far under frontals; medial crest very low; supraoc­
cipital and exoccipital separated by epioccipital.
Cephalic lateralis pore system numerically greatly re­
duced; pores small, rounded (Peden and Anderson, 1978, 
figs. 3, 7). Lateral extrascapulars absent; only first postor­
bital pore present; 2 nasal pores; interorbital pores 1-2; no 
occipital or suborbital pores, but superficial neuromasts 
present under and behind eye, on cheeks and nape; preoper­
culomandibular pores 6-8, this system with first dentary 
foramen and first pore always absent; second foramen and 
pore absent in L  fierasfer and some L  australis, L  der- 
jugini and L. dermatinus. Preopercular canal passing 
through shallow, open trough in Preopercle, or through 4 
(usually 3 in other zoarcids) foramina; addition is a pore 
arising from canal at ventralmost edge of Preopercle. 
Mandibular and preopercular branches separated by thick 
septum.
Jaw teeth variable, with species-specific patterns in size 
and number; adult males with caniniform dentition; teeth 
more numerous and smaller in females than in males except 
in L. parviceps (Peden and Anderson, 1978, figs. 8-10). 
Vomerine and palatine teeth usually present; most speci­
mens of L. leptus lack palatine teeth (Peden and Anderson, 
1981, tab. 2). Palatopterygoid series reduced; mesoptery­
goid not overlapping dorsal surface of quadrate (Fig. 124).
Figure 124. Lycodapus mandibularis, VIMS 07114,126 
mm SL. Left splanchnocranium and opercular bones.
Figure 125. Lycodapus mandibularis, VIMS 07114, 126 
mm SL. Left hyoid bar.
Metapterygoid small. Symplectic fused with quadrate. Pos­
terior ramus of hyomandibula not elongate. Opercle and 
subopercle poorly ossified. Branchiostegal rays 3 + 3; 
fourth ray shifted posteriorly onto epihyal, unique among 
genera of Zoarcidae (Fig. 125). Ceratohyal-epihyal juncture 
smooth. Ceratobranchial 5 with single row of small teeth; 3 
pairs of pharyngobranchials and tooth plates (Fig. 126). 
Basibranchial 4 elongate, cartilaginous. Gill rakers 0-3 + 
9-13 = 9-16.
Posttemporal ventral ramus weak. Scapular foramen 
enclosed; scapula thin, rounded (Fig. 11C). Postcleithrum 
present. Two or 3 cartilaginous pectoral actinosts; pectoral- 
fin rays 5-9, shortened, ventralmost or middle ray longest. 
Pelvic fins absent; pelvic bone a small splint, or absent.
Epipleural ribs on vertebrae 1 or 3 through 6-9. Ptery­
giophore of first dorsal-fin ray associated with vertebrae 
4-5; no free dorsal pterygiophores. One or 2 anal-fin ptery­
giophores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 8-12, with 1 epural bearing 1-2 rays; hypural 
plate with 3-5 upper and 3-5 lower rays; most species with 
9-11 rays. Last dorsal ray associated with fourth preural 
vertebra; last anal ray associated with second preural ver­
tebra.
PHAR 3
Figure 126. Lycodapus mandibularis, VIMS 07114,126 
mm SL. Dorsal view of branchial basket.
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SPECIES: Thirteen species range around the North Pacific 
rim to the southeastern Pacific and in the Southern Ocean. 
DISTRIBUTION: A mesopelagic genus, most specimens 
known were captured in open nets, however, Anderson 
(1981) described the diel vertical migration of L  mandibu­
laris. Lycodapus antarcticus is known from the Scotia Sea 
east to the Kerguelen Plateau, but is probably Circum-Ant­
arctic. Lycodapus australis is known only from the straits 
and inlets of Tierra del Fuego, but probably ranges through­
out southern Chile. Lycodapus derjugini is known in the 
western Bering Sea. Lycodapus dermatinus is known from 
Welker Seamount off Alaska south to Peru. Lycodapus 
endemoscotus and L. fierasfer. are known from the Bering 
Sea to Peru. Lycodapus leptus and L  poecilus are known in 
the eastern Bering Sea. Lycodapus mandibularis is known 
from Prince William Sound, Alaska, south to off La Jolla, 
California. Lycodapus microchir is known from the Ryukyu 
Islands, Japan, north to the western Bering Sea, including 
the Sea of Okhotsk. Lycodapus pachysoma may exist as 2 
isolated populations, one in the northeastern Pacific (as yet 
known only from off British Columbia and Oregon, USA), 
the other in the subantarctic from the Scotia Sea at least to 
the Kerguelen Plateau. Lycodapus parviceps is known from 
the central Bering Sea south to British Columbia. Lycodapus 
psarostomatus is known from the eastern Bering Sea south 
to Monterey Bay, California.
REMARKS: This genus was reviewed by Peden and Ander­
son (1978, 1981), with further accounts by Anderson 
(1988a, 1989b).
ADDITIONAL REFERENCES: Jordan and Evermann (1898: 
2492, fig. 870); Clemens and Wilby (1949: 195-196, figs. 132- 
133); Bayliff (1959: 79-80); Miller and Lea (1972: 78-79. text 
figs.); Hart (1973: 239-241, text figs.); Fedorov (1973: 19, 24); 
McCosker and Anderson (1976: 214-215); Peden (1979); 
Matarese et al. (1989: 498); Anderson, 1990a: 265-267, figs. 
11- 12.
Lycodes Reinhardt, 1831: 18 (type species, Lycodes Vahlii, 
by monotypy); Reinhardt, 1837:71; Lutken, 1880: 307; 
Collett, 1880: 77, pl. H, figs. 19-21, pl . III, pl. IV, fig. 
28; Smitt, 1895:607; Smitt, 1900:56; Jensen, 1904, pls. 
I-X; Knipovich, 1906, pls. I-II; Vladykov and Trem­
blay, 1936, pls. I-VII; Shmidt, 1950: 84, pls. V-VIE, 
IX, fig. 2; Andriashev, 1954: 266, figs. 142-172; 
Toyoshima, 1985: 180, figs. 34-67.
Lycodalepis Bleeker, 1874: 369 (type species, Lycodes mu- 
cosus Richardson, 1855, by original designation).
Lycodopsis Collett, 1879: 382 (type species, Lycodes paci­
ficus Collett, 1879, by original designation).
Leurynnis Lockington, 1880: 326 (type species, Leurynnis 
paucidens Lockington, 1880, by original designation).
Aprodon Gilbert, 1891:106 (type species, Aprodon cortez- 
iana Gilbert, 1891, by original designation).
Furcella Jordan and Evermann, 1896: 480 (type species, 
Lycodes diapterus Gilbert, 1891, by original designa­
tion; preoccupied by Furcella Lamark, 1801, in Mol- 
lusca.
Lycias Jordan and Evermann, 1898: 2461, 2468 (type spe­
cies, Lycodes seminudus Reinhardt, 1837, by original 
designation).
Furcimanus Jordan and Evermann, 1898: 2472 (type spe­
cies, Lycodes diapterus Gilbert, 1891, by original des­
ignation; replacement name for Furcella Jordan and 
Evermann, 1896).
Bergeniana Popov, 1931a: 140 (unavailable; proposed as 
subgenus of Lycodes Reinhardt for 4 species, no type 
species designated).
Petroschmidtia Taranets and Andriashev, 1934: 506, figs. 
1-2 (type species, Petroschmidtia albonotata Taranets 
and Andriashev, 1934, by original designation); 
Katayama, 1941:593; Matsubaraandlwai, 1951a: 104.
Genus Lycodes Reinhardt, 1831
(Figs. 1A-B, 2A, 3A, 6D, 9B, 127-129)
Figure 127. Two morphotypes of Lycodes. Upper, L. concolor, RUSI 31502,448 mm SL; lower, L  diapterus, 
RUSI 31499, 245 mm SL. Both from Bering Sea.
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DIAGNOSIS: Suborbital bones 7-11, canal with 6-11 
pores; dentary bone with cartilaginous submental crests; 
Parasphenoid wing well above mid-height of trigemino­
facialis foramen; oral valve weak or absent; scales, pelvic 
fms, pseudobranch and lateral line(s) present; pyloric caeca, 
vomerine and palatine teeth present or absent; vertebrae 
19-26 + 65-104 = 90-127.
DESCRIPTION: Scales usually present; absent in early 
stages of several high Arctic species (e.g., L  frigidus, L. 
mucosus); present or absent in largest L  polaris; apparently 
always absent in L. jugoricus (Andriashev, 1954); scales 
restricted to posterior portion of tail in L. seminudus and 
largest L. mucosus. Flesh firm, often thickened. Lateral line 
variable; dorsal, mediolateral and ventral branches) present 
in one or more combinations (Andriashev, 1954, fig. 142). 
Gill slit extending ventrally to lower end of pectoral base or 
almost to pelvic base. Upper jaw longer in adult males than 
females. Upper lip continuous across snout Oral valve 
usually absent; present as low, anterior fold in young of 
some species. Pseudobranch filaments 6-9, long. Usually 
two nub-like pyloric caeca; caeca absent in L. albonotatus, 
L. esmarki and L. toyamensis. Peritoneum and lining of 
orobranchial chamber pale or black. Vertebrae symmetrical 
(deep-living species) or asymmetrical (shelf-dwelling spe­
cies).
Neurocranium elongate (Fig. 2A). Parasphenoid wing 
extending well above mid-height of trigeminofacialis fora­
men, articulating with reduced frontal descending wing. 
Sphenotic small, excluded from parietal by frontal (Fig. 3A). 
Parietals not meeting in dorsal mid-line. Intercalar sculp­
tured, squared-off (Gosztonyi, 1984, fig. 4). Supraoccipital 
anterior ramus extending well under frontal, with low me­
dial crest; supraoccipital and exoccipital narrowly articulat­
ing posteriorly.
Cephalic lateralis pores regress and become completely 
covered with skin in largest adults, or 1-2 pores of a given 
canal remain open at random; pores remaining in adults very 
small, rounded. Head pores of juveniles relatively complete; 
pores rather large in very small juveniles. Two lateral ex­
trascapulars present; all 4 postorbital pores usually present 
in young; 2 nasal pores; 0-1 interorbital pore; supratemporal 
commissure present only in young of shallow-dwelling 
species, 2-3 occipital pores present in these, commissure 
obliterated in subadults; 6-9 suborbital pores on ventral
Figure 128. Lycodes vahlii, VIMS 05815, 346 mm SL. 
Left splanchnocranium and opercular bones.
ramus, 0-3 on ascending ramus; 8 preoperculomandibular 
pores in young, 4 arising from dentary, 1 from anguloarticu­
lar and 3 from Preopercle. Mandibular and preopercular 
canals joined. Submental crests (Figs. 1A, B, 128) poorly, 
developed, string-like laminations in L  microporus.
Jaw teeth simple, conical, more numerous in males than 
females of most species; no numerical difference in denti­
tion of some species (e.g. L  raridens); outer row of jaw teeth 
enlarged in both sexes. Teeth on vomer and palatines robust 
when present. Palatopterygoid series well developed, with 
ectopterygoid and mesopterygoid broadly overlapping an­
terior and dorsal surfaces of quadrate (Fig. 128). Metaptery­
goid large, thickened. Posterior ramus of hyomandibula not 
elongate. Opercle and subopercle well ossified. Bran­
chiostegal rays 4 + 2. Ceratohyal-epihyal juncture smooth. 
Ceratobranchial 5 dentate; 3 pairs of pharyngobranchials 
and tooth plates. Gill rakers (early juveniles not included) 
3-6+ 10-14= 13-19.
Posttemporal ventral ramus well developed in shallow­
dwelling species (Fig. 129), more reduced in some deeper- 
living species. Scapular foramen enclosed; scapula with 
well developed posterior strut. Postcleithrum present. 
Cleithrum without, or with small, dorsoposterior lamina. 
Four actinosts; pectoral-fm rays 14-24. Pelvic fin rays 3, 
lateral ray of L  albonotala and L  toyamensis compressed, 
unsegmented but divided.
Epipleural ribs on vertebrae 1-2 through 12-18. Ptery­
giophore of first dorsal-fin ray associated with vertebrae 3-8 
(more posteriorly in L. uschakovi, but this species not seen); 
no free dorsal pterygiophores. Zero to 4 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 10-12, with 1 epural bearing 2 rays; hypural 
plate with 4-5 upper and 4-6 lower rays. Last dorsal ray
Figure 129. Lycodes pallidus, NMC 70-29,156 mm SL. 
Left pectoral girdle.
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associated with fourth preural vertebra; last anal ray associ­
ated with second or third preural vertebrae. Sometimes 2 
anal rays attached to pterygiophore fused to haemal spine of 
second preural vertebra.
SPECIES; At least 57 species are considered valid (see 
Appendix 2), but the status of the following 3 names is 
uncertain: L. bathybius Shmidt, 1950, L. hubbsi Matsubara, 
1955 and L. semenovi Popov, 1931. The following 2 names 
are nomena dubia.- L. nebulosus Kr0yer, 1845 and L. terra- 
novae Collett, 1896.
DISTRIBUTION; Lycodes is widely distributed in boreal 
seas. Only one species, L. agulhensis, is found in the south­
ern hemisphere (southern Africa). In the northern hemi­
sphere, I recognize 35 North Pacific species ranging from 
Japan to California, 4 mid-latitude North Atlantic species, 8 
high-Arctic endemic species, 5 species ranging from the 
high Arctic into the North Atlantic, and 4 species ranging 
from the high Arctic into the North Pacific.
REMARKS: Lycodes contains a large number of species 
that exhibit profound character plasticity. Nine species have 
been divided previously into subspecies on the basis of 
characters now known to vary individually or within popu­
lations. Toyoshima (1985) found this to be the case with 
northwestern Pacific Lycodes and did not recognize subspe­
cies, a view supported here.
Subgenera of Lycodes have been variously recognized, 
mostly on the basis of splitting groups using the same 
characters as for splitting species. Toyoshima (1985) found 
intermediate forms among species groups and did not rec­
ognize subgenera. Nevertheless, species groups do exist 
and the issue warrants further examination. For example, 
Petroschmidtia, presently representing two species recog­
nized at the generic level by Toyoshima (1985), possesses 
three interesting characters in combination: 1) no pyloric 
caeca; 2) no vomerine or palatine teeth; and 3) the unique 
lateral pelvic “spine” (Matsubara and Iwai, 1951a). Since 
only the latter character is unique in these two species, I 
consider it insufficient for recognition at the generic level, 
but subgeneric recognition does seem warranted. Bergeni- 
ana Popov, 1931a, created for four species with the submen­
tal crests fused anteriorly, is actually unavailable, contrary 
to Eschmeyer (1990: 57) who listed Lycodes uschakovi as 
the type (no type species was designated in this work). 
Shmidt (1950) virtually synonymized Popov’s (1931) lind- 
bergi and colletti with the earliest name for a species of 
Bergeniana (B. uschakovi) and added Lycodes jenseni Tara- 
nets and Andriashev to this subgenus. The taxonomy of 
those species with fused submental crests requires further
work. Furcimanus, replacing the preoccupied Furcella, for 
those species with a pectoral notch seems justifiable as a 
subgeneric group. These species (diapterus, nakamurae, 
and pectoralis) are very similar, differing mainly in colora­
tion and apparently form a natural group. Lycodes hubbsi 
appears to be a synonym of L. diapterus. Four black, 
long-tailed species share high vertebral counts, a single, 
ventral lateral line and small scales: L. agulhensis, L. atlan- 
ticus, L. concolor and L. frigidus, and may warrant subgen­
eric status. Two species of Lycodes showing a degree of 
palatal tooth loss were placed in separate, monotypic genera 
until recently, Aprodon and Lycodopsis. These two also 
share early stages with dorsal fms having a large black 
blotch (not a true ocellus) at its origin, thus subgenus Lyco­
dopsis may warrant recognition. Lycodalepis, an old, dis­
used name for those species with incomplete squamation, 
seems to be artificial, since scale loss has been evolutionar- 
ily correlated with increasingly reduced water temperatures 
(Andriashev, 1954). All the proposed species of Lyco­
dalepis are Arctic in distribution (e.g., jugoricus, mucosus, 
polaris, seminudus, turneri); L. jugoricus and L. mucosus 
are probably sister species.
ADDITIONAL REFERENCES: Richardson (1855: 362, pl. 
XXVI); Gill (1862: 46); Gunther (1862: 319-326); Soldatov and 
Lindberg (1930: 492-497); Taranets (1937: 161-164); Okada and 
Matsubara (1938:406); Andriashev (1959a; 1973:542-546); Leim 
and Scott (1966: 320-326); Hart (1973); Lindberg and Krasyuk- 
ova (1975: 139-169, figs. 112-132); McAllister et al. (1981: 821- 
835, figs. 1-4); Toyoshima (1983: 258-267, text figs.); Masuda et 
al. (1984: 307-308, pls. 274,275,359); Gosztonyi (1988:137, figs. 
3-4); Matarese et al. (1989: 498).
Genus Lycodichthys Pappenheim, 191-1 
(Figs. 7B, 130-133)
Lycodichthys Pappenheim, 1911: 382 (type species, Ly­
codichthys antarcticus Pappenheim, 1911, by mono­
typy); Pappenheim, 1912: 180, pi. IX, fig. 6, pl. X, fig. 
4; Anderson, 1988a: 78, figs. 19-22.
Rhigophila DeWitt, 1962: 820, figs. 1-4 (type species, 
Rhigophila dearbomi, by original designation). 
DIAGNOSIS: Suborbital bones and pores 5; pelvic fms 
present or absent; scales and lateral line present; pseudo­
branch, pyloric caeca, vomerine and palatine teeth absent; 
vertebrae 22-25 + 65-72 = 87-95.
DESCRIPTION: Scales present on body and dorsal-fin 
base, absent on head, nape, abdomen, pectoral base and axil, 
and anal fin base. Flesh firm. Lateral line mediolateral, 
complete. Gill slit extending ventrally to lower end of pec­
toral base in larger specimens, just above it in young. Upper
Figure 130. L ycodich thys an tarcticus, AMS IA.440,186 mm SL. Antarctica.
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jaw longer in males than in females (Anderson, 1988a, fig. 
21). Upper lip continuous across snout. Oral valve not 
reaching anterior edge of vomer. Pseudobranch and pyloric 
caeca absent. Peritoneum black. Lining of orobranchial 
chamber pale. Vertebrae symmetrical.
Neurocranium dorsoventrally depressed. Parasphenoid 
wing well below mid-height of trigeminofacialis foramen, 
articulating with frontal. Sphenotic large, excluded from 
parietal by frontal and pterotic (Fig. 131). Parietals sepa­
rated from dorsal mid-line by supraoccipital. Intercalar not 
contacting prootic. Supraoccipital small, with low medial 
crest; supraoccipital and exoccipital separated by wide ex­
panse of epioccipital.
Figure 131. Lycodichthys dearborni, VIMS 05404, 206 
mm SL. Dorsal view of neurocranium, lateral extrascap­
ulars not shown.
Cephalic lateralis pore system numerically reduced; 
pores small, rounded. Two small lateral extrascapulars; 
only postorbital pores 1 and 4 present; 2 nasal pores; no 
interorbital or occipital pores; supratemporal commissure 
present; 5 suborbital pores; 5 suborbital bones (Fig. 132), 
lacrimal enlarged, fifth suborbital bone reduced; 8 preoper­
culomandibular pores, 4 arising from dentary, 1 from angu­
loarticular and 3 from Preopercle. Preopercular and 
mandibular canals joined.
Jaw teeth simple, slightly enlarged; no sexual dimor­
phism evident in dentition (Anderson, 1988a); no palatal
LAC
Figure 132. Lycodichthys dearborni, VIMS 05404, 206 
mm SL. Bones of left side of head showing suborbital 
configuration.
teeth. Palatopterygoid series well developed, with ectop­
terygoid and mesopterygoid broadly overlapping anterior 
and dorsal surfaces of quadrate (Figs. 7B, 133). Metaptery­
goid large. Posterior ramus of hyomandibula not elongate, 
but anterior ramus elongate. Opercle and subopercle poorly 
ossified. Branchiostegal rays 4 + 2; very rarely 4 + 1 in L. 
dearborni. Ceratohyal-epihyal juncture smooth. Cerato­
branchial 5 dentate; 3 pairs of pharyngobranchials and tooth 
plates. Gill rakers 1-2 + 7-13 = 8-14.
HYOM
Figure 133. Lycodichthys dearborni, VIMS 05404,206 
mm SL. Left side of splanchnocranium and opercular 
bones.
Posttemporal ventral ramus absent. Scapular foramen 
enclosed, scapula with well developed posterior strut. Post­
cleithrum present. Four actinosts; pectoral-fin rays 15-17. 
Pelvic fms present in L. antarcticus, of 2 rays each, pelvic 
bone reduced; no pelvic fms in L. dearborni, pelvic bone 
equal in size with that of L. antarcticus.
Epipleural ribs on vertebrae 1 through 11-13. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 2-5; 
no free dorsal pterygiophores. Zero to 4 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 9-12, with 1 epural bearing 1 -2 rays; hypural 
plate with 4-5 upper and 4-6 lower rays, but rarely with 5 
upper and 5-6 lower rays. Last dorsal ray associated with 
third or fourth preural vertebrae; last anal ray associated 
with second preural vertebra.
SPECIES: Two species endemic to coastal Antarctica. 
DISTRIBUTION: Lycodichthys antarcticus is found from 
the tip of the Antarctic Peninsula east to Wilkes Land at 
depths of 195-540 m. Lycodichthys dearborni is known only 
from the Ross Sea at depths of 550-588 m.
REMARKS: This genus was reviewed by Anderson (1988a) 
on the basis of new material (the type species was formerly 
rare in collections), and Rhigophila DeWitt, 1962 was 
synonymized with Lycodichthys.
ADDITIONAL REFERENCES: Regan (1913:244); Waite (1916: 
14); Norman (1938: 82, fig. 53); Nybelin (1947: 54, 65); Andri­
ashev (1959b: 7); Permitin (1969:174); Wohlschlag (1963); Lind­
berg (1974: 207, fig. 801); Anderson (1990a: 267-269, figs. 
13-15).
Genus Lycodonus Goode and Bean, 1883 
(Figs. 12,134-137)
Lycodonus Goode and Bean, 1883:208 (type species, Lyco­
donus mirabilis Goode and Bean, 1883, by monotypy); 
Goode and Bean, 1896: 312, pl. LXXX, fig. 280; Jen­
sen, 1904: 83, 94, figs. 29-33; Barnard, 1927: 873,
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Figure 134. Lycodonus mirabilis, CAS 53294, 264 mm SL. Off Virginia.
pl. XXXV, fig. 3; Andriashev, 1955a: 379; Gosztonyi, 
1981.
DIAGNOSIS: Suborbital bones 7-9, canal with 6-8 pores; 
dorsal and anal fin pterygiophores with broad, distal 
expansions forming basal fin scutes; pterygiophore of first 
dorsal-fin ray associated with vertebrae 11-15, with 8-11 
free pterygiophores; Palatopterygoid series weak; bran­
chiostegal rays 4-5; lateral pelvic ray reduced; single, small 
lateral extrascapular; scales, pseudobranch, pyloric caeca, 
pelvic fms, lateral line, vomerine and palatine teeth present; 
vertebrae 21-25 + 85-105 = 110-128.
DESCRIPTION: Squamation dense, scales reduced in size. 
Flesh of body firm, but loose and thin on head. Lateral line 
mediolateral, complete. Gill slit extending ventrally to lower 
end of pectoral base or just above it. Upper jaw length not 
appreciably longer in males than females, but as this genus 
is known primarily from juveniles, present samples do not 
permit statistical testing for dimorphism. Upper lip continu­
ous across snout. Oral valve not reaching anterior edge of
HYOM
Figure 135. Lycodonus mirabilis, VIMS 06499, 278 mm 
SL. Left splanchnocranium and opercular bones.
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vomer. Pseudobranch filaments 2-3, very short. Two nub­
like pyloric caeca. Peritoneum and lining of orobranchial 
chamber black. Vertebrae symmetrical.
Neurocranium elongate, depressed, like that of Ly­
cenchelys in all major respects (see Figs. 2B, 119). Paras­
phenoid wing well below mid-height of trigeminofacialis 
foramen. Frontal and Parasphenoid wing articulating. Sphe­
notic excluded from parietal by frontal and pterotic. Parie­
tals separated from dorsal mid-line by supraoccipital. 
Intercalar small, ovoid, not articulating with prootic. Su­
praoccipital with well developed anterior ramus extending 
under frontal and a short, low medial crest; supraoccipital 
and exoccipital narrowly articulating posteriorly.
Cephalic lateralis pore system numerically reduced, but 
anterior suborbital and preoperculomandibular pores en­
larged, ovoid. One lateral extrascapular; postorbital pores 1, 
3 and 4, or 1 and 4 present; 2 nasal pores; no interorbital or 
occipital pores; 6-8 suborbital pores on ventral branch of 
bone chain arising from 6 of the 7-9 suborbital bones; no 
suborbital pores arising from bones of ascending branch; 8 
preoperculomandibular pores, 4 arising from dentary, 1 
from anguloarticular and 3 from Preopercle; bone foramina 
passing to pores enlarged (Fig. 135). Preopercular and 
mandibular canals joined.
Jaw teeth few, small conical; vomerine and palatine 
teeth present. Palatopterygoid series weak, with endoptery- 
goid and mesopterygoid not overlapping half anterior and 
dorsal surfaces of quadrate (Fig. 135). Metapterygoid re­
duced, splint-like. Posterior ramus of hyomandibula not 
elongate. Branchiostegal rays 3 + 2 except in L. vermiformis 
which has 2 + 2 (Fig. 136). Ceratohyal-epihyal juncture 
smooth. Ceratobranchial 5 dentate; 3 pairs of pharyngobran­
chials and tooth plates. Gill rakers 1-2 + 8-11 = 9-13.
Posttemporal ventral ramus present, somewhat re­
duced. Scapular foramen enclosed, scapula with well devel-
PEL
Figure 136. Lycodonus vermiformis, BMNH 
1927.12.6.17 (syntype), 245 mm SL. Right hyoid 
bar shown in left lateral view.
72
Figure 137. Lycodonus mirabilis, VIMS 06499,278 mm 
SL. Dorsal view of pelvic girdle.
oped posterior strut. Postcleithrum present. Four actinosts; 
pectoral-fin rays 14-17. Pelvic-fin rays 3, distalmost re­
duced to about half length and thickness of other rays (Fig. 
137). Pelvic bones not appreciably reduced, but somewhat 
dorsoventrally flattened.
Epipleural ribs on vertebrae 1 through 14-16. Dorsal fin 
origin behind vertical through posterior margin of pectoral 
fin; pterygiophore of first dorsal-fin ray associated with 
vertebrae 11-15; free dorsal pterygiophores 8-11. Four to 6 
anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Pterygiophores of dorsal and anal fms with 
bony lateral expansions forming fin scutes (Fig. 12); scutes 
of L. malvinensis at mid-fin length produced into low spines 
(Gosztonyi, 1981, fig. 2). Caudal-fin rays 7-9, with 1 epural 
bearing 1-2 rays; hypural plate with 3-4 upper and 3-4 lower 
rays. Last dorsal ray associated with second or third preural 
vertebrae; last anal ray associated with second preural 
vertebra.
SPECIES: Four species; all from the Atlantic Ocean. 
DISTRIBUTION: Lycodonus flagellicauda is known in the 
Arctic and subarctic portions of the North Atlantic, from off 
Spitsbergen to southeastern Greenland and Rockall at 
depths of 800-1993 m. Lycodonus mirabilis is known in the 
northwestern Atlantic from Baffin Bay south to off Cape 
Hatteras, North Carolina at depths of about 800-2100 m. 
Lycodonus malvinensis is known only from 4 specimens 
from off the Falkland Islands and the adjacent Burdwood 
Bank at depths of 800-2044 m. Lycodonus vermiformis is 
known only off western South Africa at depths of 841-1152 
m, with no recent captures.
REMARKS: Oshima (1957) described Lycodonus dorsos- 
cutatus from the Sea of Japan. The description and accom­
panying photograph are so poor that it is difficult to tell what 
family this fish belongs to. The shape of the specimen, 
especially the blunt snout, terminal mouth and attenuate 
caudal region, resembles a pearlfish of the subfamily Carap- 
inae, yet it is stated to possess pelvic fins with 1 spine and
5 soft rays, an “enormously large” supramaxilla (pelvics and 
supramaxilla absent in Carapinae; Cohen and Nielsen, 
1978) and 18 pectoral-fin rays. Characters given that do not 
allow its placement in Zoarcidae include: 1) snout with 
“homy projections,”; 2) pelvic fms with 1 spine and 5 rays; 
3) 48 anal-fin rays; 4) vertical fms not confluent with the 
caudal; and 5) a peculiar “bag-like” lower jaw. I believe the 
specimen may have been an inaccurately observed lumpen- 
ine stichaeid (or perhaps an ophidioid?). Toyoshima (1985: 
143) reported that the single known specimen has been lost.
Lycodonus ophidium Jensen, 1902, a name applied 
only to the holotype since its description (specimen exam­
ined by me in 1978), is a junior synonym of L. flagellicauda 
Jensen, 1902. Differences noted by Andriashev (1986) in 
his key to distinguish these two forms are ontogenetically 
variable characters (body morphometry). Ecological data 
given by Andriashev to separate the two forms, one endemic 
to the high Arctic at bottom temperatures below 0°C, the 
other found south of the Faeroe-Iceland Ridge at tempera­
tures around 3°C are unfounded, and specimens readily 
identifiable as L. flagellicauda are now known south of the 
Ridge (ISH collection at ZMH).
ADDITIONAL REFERENCES: Collett (1878:74; 1880:116, pls. 
29, 31); Gunther (1887: 79, pl. XB, fig. A); Lutken (1898: 20); 
Jensen (1902: 210-212); Smith (1965: 365); Andriashev (1973: 
546-547); Markle and Sedberry (1978: 23); Wenner (1978: 233, 
235); Anderson (1986: 343, fig. 94.2); Houston and Haedrich 
(1986); Anderson and Gosztonyi (1991: 7).
Genus Lycogrammoides Soldatov and Lindberg, 1929 
(Figs. 138-144)
Lycogrammoides Soldatov and Lindberg, 1929:40, text fig. 
(type species, Lycogrammoides schmidti Soldatov and 
Lindberg, 1929, by original designation); Soldatov and 
Lindberg, 1930: 502; Shmidt, 1950: 117. 
DIAGNOSIS: Suborbital bones and pores 6 (pores rarely 7); 
frontal bones wide and truncated, their width 19% of their 
length; frontal and Parasphenoid separated by pterosphe-
Figure 138. Lycogrammoidies schmidti, CAS 61021, Sea of Okhotsk; upper: male, 183 mm SL; lower, female, 178 mm SL.
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Figure 139. Neurocranium of Lycogrammoides schmidti 
CAS 61021, male, 183 mm SL.
noid; Palatopterygoid series weak; hyomandibular posterior 
ramus elongate; mandibular and preopercular canals sepa­
rated by septum; scapula without posterior strut; first anal- 
fin pterygiophore associated with caudal vertebrae 2-4; 
adult males with caniniform dentition; flesh gelatinous; 
scales extend anteriorly on head to cheek and nasal area; 
pseudobranch, pyloric caeca, lateral line, vomerine and 
palatine teeth present; oral valve and pelvic fins absent; 
pectoral fin rays 9; vertebrae 14 + 50-53 = 64-67.
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Figure 140. Dentition in Lycogrammoides schmidti. 
Right: male, MCZ 334050, 205 mm SL; left, female 
CAS 61021, 178 mm SL.
Figure 141. Lycogrammoides schmidti, CAS 61021,183 
mm SL. Left splanchnocranium and opercular bones.
Figure 142. Lycogrammoides schmidti, CAS 61021,183 
mm SL. Left hyoid bar, urohyal not shown.
DESCRIPTION: Scales cover body, tail, bases of vertical 
fins, pectoral base and axil, and head from nape to cheeks 
and nasal area. Flesh gelatinous, probably translucent in 
life. Lateral line mediolateral, complete; dorsal branch pre­
sent as few, anterior superficial neuromasts running along 
base of dorsal fin. Gill slit wide, extending ventrally to 
isthmus; isthmus width less than half eye diameter. Upper 
lip attached to snout tip at symphysis. Oral valve absent.
1
Figure 143. Lycogrammoides schmidti, CAS 61021, 183 
mm SL. Ventral view of left epibranchial and pharyngo- 
branchial bones. Numbers indicate gill arches.
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Figure 144. Lycogrammoides schmidti, CAS 61021,183 
mm SL. Left pectoral girdle.
Pseudobranch filaments 6-10, elongate. Two pyloric caeca; 
slightly elongate, but less than eye diameter in length. Peri­
toneum and lining of orobranchial chamber black. Vertebrae 
symmetrical.
Neurocranium depressed, truncate, highly sculptured 
(Fig. 139). Parasphenoid wing below mid-height of 
trigeminofacialis foramen. Frontal and Parasphenoid wing 
separated by large, triangular pterosphenoid; no frontal de­
scending wing. Sphenotic excluded from parietal by frontal 
and pterotic. Parietals not meeting in dorsal mid-line. Inter­
calar small and well separated from prootic. Supraoccipital 
large, with short, broad anterior ramus; supraoccipital crest 
low; supraoccipital and exoccipital separated by epioccipi­
tal.
Cephalic lateralis pore system numerically reduced; 
pores small, rounded. Two lateral extrascapulars present; all 
4 postorbital pores present, or pores 1 and 4 only; 2 nasal 
pores; 1 interorbital pore; no occipital pores or supratempo­
ral commissure; 6-7 suborbital pores arising from 6 subor­
bital bones, 5 from ventral ramus and 1-2 behind eye from 
ascending ramus; 8 preoperculomandibular pores, 4 arising
from dentary, 1 from anguloarticular, and 3 from Preopercle. 
Preopercular and mandibular canals separated by septum.
Teeth in females small, numerous, recurved; none can­
iniform (Fig. 140). Teeth in males large, few, anteriormost 
caniniform; single tusk-like canine on either side of both 
jaws near symphysis; tusk not greatly enlarged as in Bothro- 
carina (Fig. 84). Vomerine and palatine teeth present; 
vomerine teeth few, recurved. Palatopterygoid series weak, 
with ectopterygoid and mesopterygoid thin and com­
pressed; mesopterygoid not in contact with quadrate (Fig. 
141). Posterior ramus of hyomandibula elongate; circular in 
cross-section. Preopercle slender. Branchiostegal rays 4 + 
2. Ceratohyal-epihyal juncture smooth (Fig. 142). Cerato­
branchial 5 dentate; 3 pairs of pharyngobranchials and tooth 
plates; uncinate processes developed only on epibranchial 
3 and 4 (Fig. 143). Gill rakers 2-3 + 10 (in 3 specimens).
Posttemporal ventral ramus absent (Fig. 144). Scapular 
foramen enclosed; scapula irregular in shape, with no pos­
terior strut. Postcleithrum present. Four bony actinosts; 
pectoral-fin rays 9. Pelvic fins absent; pelvic bone reduced.
Epipleural ribs on vertebrae 2 through 8-9. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 3-4; 
no free dorsal pterygiophores. No anal-fin pterygiophores 
anterior to haemal spine of first caudal vertebra; first ptery­
giophore of anal fin associated with caudal vertebrae 2-4. 
Caudal-fin rays 7-8, with 1 epural bearing 1 ray; hypural 
plate with 3 upper and 3-4 lower rays. Last dorsal ray 
associated with third preural vertebra; last anal ray associ­
ated with second preural vertebra.
SPECIES: Monotypic.
DISTRIBUTION: Lycogrammoides schmidti is a rare spe­
cies known from the outer shelf of the Sea of Okhotsk at 
depths of 66-200 m.
Genus Lyconema Gilbert, 1896 
(Figs. 5D, 145-148)
Lyconema Gilbert, 1896: 471, pl. 35 (type species, Ly­
conema barbatum Gilbert, 1896, by original designa­
tion); Gotshall, 1971: 295.
DIAGNOSIS: Suborbital bones 9-10, canal with 9 pores; 2 
parallel rows of filamentous cirri on lower jaw, cirri 
often present on throat and branchiostegal membranes 
in adults; frontal separated from Parasphenoid by ptero­
sphenoid; Palatopterygoid series weak; pelvic-fin rays 2; 
scales, pseudobranch, pyloric caeca, lateral line, vomerine 
and palatine teeth present; vertebrae 20-21 + 86-93 = 106- 
114.
DESCRIPTION: Scales very small. Flesh firm. Lateral line 
mediolateral, complete. Gill slit extending ventrally to pel-
Figure 145. Lyconema barbatum, LACM 44099-1,158 mm SL. California.
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Figure 146. Lyconema barbatum, LACM 34151-2, 160 
mm SL. Right: dorsal view of head showing lateralis 
pores; left, ventral view of head showing pores and jaw 
cirri.
pelvic fin base or almost to it (Gilbert, 1896, stated the gill 
slit does not reach below pectoral base, an error repeated by 
Fedorov, 1982). Upper lip continuous across snout. Oral 
valve not reaching anterior edge of vomer. Pseudobranch 
filaments 5-6, elongate. Two nub-like pyloric caeca. Peri­
toneum and lining of orobranchial chamber black. Vertebrae 
symmetrical. Jaw cirri simple (Fig. 146).
Neurocranium elongate, dorsoventrally depressed (Fig. 
147). Parasphenoid wing low, well below mid-height of 
trigeminofacialis foramen. Frontal descending wing short. 
Frontal excluded from Parasphenoid wing by relatively 
large pterosphenoid. Sphenotic excluded from parietal by 
frontal and pterotic. Parietals not meeting in dorsal mid-line. 
Parietals with elevated bony tubes posteriorly forming walls 
of supratemporal commissure. Intercalar rectangular, well 
separated from prootic. Supraoccipital with well developed 
anterior ramus extending under frontals; medial crest small; 
supraoccipital and exoccipital separated by epioccipitals.
Figure 147. Neurocranium of Lyconema barbatum, 
LACM 34151-2,160 mm SL. Upper: left lateral view, 
ethmoid region not shown; lower, dorsal view, ethmoid 
region and right extrascapulars not shown.
Figure 148. Lyconema barbatum, LACM 34151-2,160 
mm SL. Left splanchnocranium and opercular bones.
Cephalic lateralis pore system complete, pores moder­
ately large, rounded. Two lateral extrascapulars present; 
anteriormost forked to connect postorbital and occipital 
canals (Fig. 147); all 4 postorbital pores present (Fig. 146); 
2 nasal pores; 1 interorbital pore; 3 occipital pores; 9 subor­
bital pores (7 on ventral branch, 2 on ascending branch) 
arising from 9-10 suborbital bones (Fig. 5D; fragmentation 
of some dorsal bones produces up to 12 separate suborbital 
elements, but no pores pass between these small, ring-like 
incomplete ossifications); 8 preoperculomandibular pores, 
4 arising from dentary, 1 from anguloarticular, and 3 from 
Preopercle. Lower jaw and preopercular foramina passing 
to pores enlarged (Fig. 148). Preopercular and mandibular 
canals joined.
Jaw teeth small, conical, more numerous, but not larger, 
in females than males; vomerine and palatine teeth present. 
Palatopterygoid series weak, with ectopterygoid and mesop­
terygoid overlapping less than half anterior and dorsal sur­
faces of quadrate (Fig. 148). Metapterygoid reduced, 
strut-like. Posterior ramus of hyomandibula not elongate. 
Branchiostegal rays 4 + 2. Ceratohyal-epihyal juncture 
smooth. Ceratobranchial 5 dentate; 3 pairs of pharyngobran­
chials and tooth plates. Gill rakers 1-2 + 8-11 = 10-12.
Posttemporal ventral ramus well developed. Scapular 
foramen enclosed; scapula with well developed posterior 
strut. Postcleithrum present Four actinosts; pectoral-fin 
rays 15-17. Pelvic-fin rays 2.
Epipleural ribs on vertebrae 2 through 10-11. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 4-6; 
no free dorsal pterygiophores. Three or 4 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 11-12, with 1 epural bearing 2 rays; hypural 
plate with 5 upper and 4-5 lower rays. Last dorsal ray 
associated with fourth preural vertebra, last anal ray associ­
ated with second preural vertebra.
SPECIES: Monotypic.
DISTRIBUTION: Lyconema barbatum is known from Ba­
hia San Quintin, Baja California Norte, Mexico, north to 
southern Oregon, USA, in 82-373 m. Common on mud 
bottoms off southern California at depths around 150-250 
m.
REMARKS: Lectotype: SU 3627 (142 mm SL), ALBA­
TROSS sta. 3129, 373 m, Monterey Bay, California 13 
Mar. 1890; herein designated. Paralectotypes: SU 69673 (4; 
124-142 mm SL), USNM 48582 (1; ca. 123 mm SL), USNM 
53036 (1; 140 mm SL). Both SU lots are deposited at the
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Figure 149. Maynea puncta, LACM 10722-1, 250 mm SL. Chile.
California Academy of Sciences, San Francisco. Originally 
described from 12 specimens, only the above 7 were located. 
The publication date of the original description of L  bar- 
batum, has been cited previously as 1895, as printed on 
some covers. However, the issue date was actually 9 Decem­
ber, 1896.
Toyoshima (1985: 142) incorrectly stated this species 
possesses 3 pelvic-fm rays.
ADDITIONAL REFERENCES: Gilbert (1915: 362); Barnhart 
(1936: 90, 181, fig. 273); Miller and Lea (1972: 78, text fig.); 
Meams and Allen (1973: 4); Eschmeyer and Herald (1983: 106, 
pl. 11); Matarese et al. (1989: 498).
Genus M a y n e a  Cunningham, 1871 
(Figs. 8D, 149)
Maynea Cunningham, 1871: 471 (type species, Maynea 
patagonica Cunningham, 1871 [= Conger punctus 
Jenyns, 1842], by monotypy); Gunther, 1881:20, pl. II, 
figs. C, D; Jordan and Davis, 1891: 663; McAllister 
and Rees, 1964: 105 (partim); Gosztonyi, 1977: 220; 
Anderson, 1988c: 91, figs. 1A, 2A, 3A, 4A. 
DIAGNOSIS: Suborbital bones 7-8, canal with 5-6 pores; 
frontal bones squared off; Parietals meeting in dorsal mid­
line; hyomandibula posterior ramus elongate; Ceratohyal- 
epihyal juncture with bone interdigitating; branchiostegal 
rays 3 + 2; gill slit restricted; single lateral extrascapular; 
scales, pseudobranch, pyloric caeca, lateral line, vomerine 
and palatine teeth present; pelvic fms absent; vertebrae 
27-31 + 87-100= 117-130.
DESCRIPTION: Body scaly except on ventral surface of 
abdomen and nape. Flesh firm. Lateral line mediolateral, 
complete. Gill slit extending ventrally to mid-height of 
pectoral base or slightly above it. Upper lip continuous 
across snout. Oral valve overlapping anterior edge of vomer. 
Pseudobranch filaments 3-5, elongate. Two nub-like pyloric 
caeca. Peritoneum and lining of orobranchial chamber pale. 
Vertebrae symmetrical.
Neurocranium elongate, dorsoventrally depressed (An­
derson, 1988c, fig. 1A). Parasphenoid wing moderately 
high, but anterior ramus not extending above mid-height of 
trigeminofacialis foramen; frontal and Parasphenoid wing 
articulating. Sphenotic excluded from parietal by frontal and 
pterotic. Parietals large, meeting in dorsal mid-line. Interca­
lar ovoid, not contacting prootic. Supraoccipital large, me­
dial crest low, broadly separated from exoccipital by 
epioccipital.
Cephalic lateralis pore system numerically reduced, 
pores small, rounded. One lateral extrascapular; postorbital 
pores 1 and 4 present; 2 nasal pores; no interorbital or
occipital pores; supratemporal commissure absent; 6 (rarely
5) suborbital pores; 8 preoperculomandibular pores, 4 aris­
ing from dentary, 1 from anguloarticular and 3 from Preop­
ercle. Preopercular and mandibular canals joined.
Jaw teeth small, conical, no dimorphism noted in den­
tition; vomerine and palatine teeth present, relatively few 
(no vomerine teeth in 29.5 mm SL hatchling). Palatoptery­
goid series well developed, with ectopterygoid and mesop­
terygoid broadly overlapping anterior and dorsal surfaces of 
quadrate (Anderson, 1988c, fig. 2A). Metapterygoid large, 
with deep notch for reception of posterior end of mesoptery­
goid. Opercle and subopercle well ossified. Posterior ramus 
of hyomandibula elongate (Fig. 8D). Branchiostegal rays 3 
+ 2 (Anderson, 1988c, fig. 3A). Ceratohyal-epihyal juncture 
with bone interdigitating dorsally. Ceratobranchial 5 den­
tate; 3 pairs of pharyngobranchials and tooth plates. Gill 
rakers 1-3 + 8-11 = 9-13.
Posttemporal ventral ramus well developed (Anderson, 
1988c, fig. 4A). Scapular foramen enclosed, scapula with 
well developed posterior strut. Postcleithrum present. Four 
actinosts; pectoral-fin rays 13-16. Pelvic fins absent; pelvic 
bones not appreciably reduced.
Epipleural ribs on vertebrae 1 through 18-21. Pterygio­
phore of first dorsal-fin ray associated with first, rarely 
second, vertebra; no free dorsal pterygiophores. Two to 5 
anal-fin pterygiophores anterior to haemal spine of first 
caudal vertebra. Caudal-fin rays 6-10, with 1 epural bearing 
1-2 rays; hypural plate with 3-4 upper and 2-4 (usually 3) 
lower rays. Last dorsal ray associated with third or fourth 
preural vertebrae. Last anal ray associated with second 
preural vertebra; often 2 anal rays attached to the pterygio­
phore, which is fused to haemal spine.
SPECIES: Monotypic.
DISTRIBUTION: Maynea puncta is found in the inlets of 
southern Chile, around Tierra del Fuego and the Falkland 
Islands, from the intertidal zone and subtidal kelp beds out 
to a depth of 101 m at least.
REMARKS: This genus has had a very confused history, 
having many unrelated species placed within it solely on the 
basis of their lack of pelvic fms (e.g., species of Bothrocara, 
Gymnelopsis, Letholycus and Pachy card). Anderson 
(1988c) redescribed Maynea and restricted it to a single 
species, known previously as Maynea patagonica. 
ADDITIONAL REFERENCES: Gunther (1880: 41-42; 1881: 20, 
pl. II, figs. C-D); Steindachner (1898: 318); Lonnberg (1905: 20); 
Lahille (1908: 438-439, fig. 8); Regan (1913: 248); Hussakof 
(1914:92); Norman (1937a: 108; 1966:477,482); Fowler (1944a: 
523, except M  b u lb ic e p s ) ; Nybelin (1969:120); Lindberg (1974: 
207, fig. 804); Lloris and Rucabado (1987a: 267-268 [partim]).
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Figure 150. Notolycodes schmidti, ISH 391-1978, 386 mm SL. Argentina.
Genus Notolycodes Gosztonyi, 1977 
(Fig. 150)
Notolycodes Gosztonyi, 1977: 224, figs. 13-15 (type spe­
cies: Notolycodes schmidti Gosztonyi, 1977, by origi­
nal designation); Menni et al., 1984: 133, fig. 119; 
Gosztonyi, 1988: 141, fig. 13; Anderson and 
Gosztonyi, 1991: 8, figs. 4-8.
DIAGNOSIS: Suborbital bones 8, canal with 7 pores; fron­
tal bones fused, squared off; Sphenotic and parietal articu­
lating; posterior ramus of hyom andibula elongate; 
Ceratohyal-epihyal juncture with bone interdigitating; bran­
chiostegal rays 5, third articulating at Ceratohyal-epihyal 
juncture; mandibular symphysis with thick chin pad; 
pelvic fms one eye diameter in length or longer, scales on 
tail ovoid; pseudobranch, pyloric caeca, and lateral line 
present; vomerine and palatine teeth absent; pectoral fin rays 
18-21; vertebrae 23-26 + 66-69 = 89-94.
DESCRIPTION: Scales relatively large, extending anteri­
orly to interorbital region and cheeks; scales on tail ovoid, 
margins rapidly tapering posteriorly. Flesh firm, thickened. 
Lateral line mediolateral, complete. Gill slit extending ven- 
trally to pelvic fin base. Upper lip continuous across snout. 
Oral valve well developed, proximally bearing low sensory 
papillae. Pseudobranch filaments 6-7, elongate, thickened. 
Two nub-like pyloric caeca. Peritoneum and lining of oro­
branchial chamber black. Anteriormost precaudal vertebrae 
asymmetrical, remainder symmetrical.
Neurocranium well ossified, box-like, canals and bone 
foramina of lateralis system cavernous (Anderson and 
Gosztonyi, 1991, fig. 6). Frontal bones fused (no trace of 
suture), a unique state in Zoarcidae. Parasphenoid wing 
reaching to just above mid-height of trigeminofacialis fora­
men; frontal and Parasphenoid wing articulating. Sphenotic 
excluded from parietal by frontal and pterotic. Parietals 
elongate, with long, low mesial crest; Parietals not meeting 
in dorsal mid-line. Intercalar large, excluded from, margin 
of vagus foramen (Anderson and Gosztonyi, 1991, fig. 6C). 
Supraoccipital ovoid, also with long, low medial crest; 
supraoccipital and exoccipital separated by narrow band of 
epioccipital.
Cephalic lateralis pore system numerically reduced, 
pores small, rounded. Two tubular lateral extrascapulars 
present (Anderson and Gosztonyi, 1991, fig. 6); postorbital 
pores 1 and 4 present; 2 nasal pores; no interorbital or 
occipital pores; 7 suborbital pores on ventral ramus and none 
on ascending ramus of bone chain; suborbital bones 8 (An­
derson and Gosztonyi, 1991, fig. 5); 8 preoperculomandibu­
lar pores, 4 arising from dentary, 1 from anguloarticular and 
3 from Preopercle; as in Lycodes, not all pores are open in 
large adults. Mandibular and preopercular canals joined. 
Jaw teeth small, conical; dentition not sexually dimorphic; 
vomerine and palatine teeth absent. Palatopterygoid series 
well developed, with ectopterygoid and mesopterygoid 
broadly overlapping anterior and dorsal surfaces of quadrate 
(Anderson and Gosztonyi, 1991, fig. 4). Metapterygoid 
large, but somewhat compressed. Posterior ramus of 
hyomandibula elongate (see Remarks below). Opercular 
bones well ossified; subopercle enlarged, subequal to oper­
cle. Branchiostegal rays 5, first attached on medial side of 
ceratohyal; remainder broad and thickened; third articulat­
ing at cartilaginous surface of ceratohyal-epihyal juncture, 
a unique state in Zoarcidae (Anderson and Gosztonyi, 1991, 
fig. 7). Ceratohyal-epihyal juncture with bone interdigitat­
ing dorsally. Ceratobranchial 5 dentate; 3 pairs of pharyn­
gobranchials and tooth plates. Gill rakers 1-2 + 8-9=10-11.
Posttemporal ventral ramus well developed. Scapular 
foramen enlarged and enclosed by bone; scapula without 
dorsoposterior strut (Anderson and Gosztonyi, 1991, fig. 8). 
Postcleithrum present. Four actinosts; pectoral-fin rays 18- 
21; pectoral fin large, wedge-shaped. Pelvic fin rays 3, one 
eye diameter or more in length; fm membrane not excised 
at tips; pelvic bones with broadened bases and expanded 
articular facets.
Epipleural ribs on vertebrae 1-2 through 12-13. Ptery­
giophore of first dorsal-fin ray associated with vertebrae 
3-5; no free dorsal pterygiophores. Three anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 11, with 1 epural bearing 2 rays; hypural 
plate with 4 upper and 5 lower rays. Last dorsal ray associ­
ated with fourth preural vertebra; last anal ray associated 
with second preural vertebra.
SPECIES: Monotypic.
DISTRIBUTION: Notolycodes schmidti is known from 
only 7 specimens taken on the upper slope at depths of 
400-800 m off Cabo de Sao Tom6, Brazil, to Mar del Plata, 
Argentina.
REMARKS: Anderson and Gosztonyi (1991: 8) stated that 
the posterior ramus of the hyomandibula of Notolycodes 
was “not elongate,” when, in fact, it is. This was an inadver­
tent word-processing error on the senior author’s part.
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Figure 151. Oidiphorus brevis, ISH 379-1978,97 mm SL. Argentina.
Genus Oidiphorus McAllister and Rees, 1964 
(Figs. 151-157)
Oidiphorus McAllister and Rees, 1964: 104, fig. 1 (type 
species, Maynea brevis Norman, 1937a, by original 
designation); Gosztonyi, 1977: 228, fig. 17; Menni et 
al., 1984: 133, fig. 120; Anderson, 1988a: 102, figs. 8, 
38; Anderson, 1990a: 271, fig. 19; Anderson and 
Gosztonyi (1991: 9-12).
DIAGNOSIS: Suborbital bones 6, canal with 5-6 pores; 
dermal papillae usually present on jaws, cheeks, nape, 
and above eyes (rarely absent in all areas); flesh gelatinous; 
gill slit restricted; frontal bones wide, greatest cranium 
width 77-84% of length; supraoccipital articulating with 
exoccipital; Palatopterygoid series weak; 2 pairs of ossified 
pharyngobranchials; Ceratobranchial 5 edentate; scales, 
pseudobranch, and pyloric caeca, absent; pelvic fins present 
or absent; lateral line present; caudal fin rays 7-9; vertebrae 
15-18 + 43-50 = 58-68.
DESCRIPTION: Lateral line mediolateral (Anderson, 
1988a: 102 inadvertently stated lateral line absent). Gill slit 
extending ventrally to mid-height of pectoral base or slightly 
above or below it. Low, triangular papillae on jaws and 
suborbital region in single row; on cheeks, nape and directly 
above eye; papillae often poorly developed above eye and 
nape in large adults and not apparent in preservative (An­
derson and Gosztonyi, 1991). Upper lip continuous across 
snout. Oral valve not extending to anterior edge of vomer. 
Pseudobranch and pyloric caeca absent. Peritoneum and 
lining of orobranchial chamber black. Vertebrae symmetri­
cal.
Figure 152. O idiphorus brevis, ISH 175-1978,115 mm
SL. Dorsal view of neurocranium.
Neurocranium short, wide, dorsoventrally depressed; 
width at widest point across frontals 77% (one specimen of 
O. mcallisteri) to 82-84% (O. brevis) frontal length. Paras­
phenoid wing reduced; single short ramus extending well 
below mid-height of trigeminofacialis foramen; frontal and 
Parasphenoid wing articulating. Sphenotic excluded from 
parietal by frontal and pterotic (Fig. 152). Parietals large, 
with deep, bony trough (supratemporal commissure); Parie­
tals meeting in dorsal mid-line. Intercalar roughly rectangu­
lar. Supraoccipital small, ovoid; medial crest short and low; 
supraoccipital and exoccipital narrowly articulating poste­
riorly in O. brevis, somewhat broader in O. mcallisteri.
Cephalic lateralis pore system numerically reduced; 
pores large, rounded. Two lateral extrascapulars present 
(Fig. 152); postorbital pores 1 and 4 present; 2 nasal pores; 
no interorbital or occipital pores; 5-6 suborbital pores aris­
ing from 6 tubular suborbital bones (dorsal, bony struts of 
lacrimal reduced; Fig. 153); preoperculomandibular pores 7 
(O. mcallisteri) or 8 (O. brevis), with 4 arising from dentary, 
1 from anguloarticular and 2-3 from Preopercle. Preopercu- 
lar and mandibular canals joined.
Figure 153. Oidiphorus brevis, ISH 175-1978,115 mm 
SL. Left suborbital bones. Left lateral ethmoid not shown.
Jaw and vomerine teeth of adult males fang-like, but 
not greatly produced; males with fewer teeth than females. 
Palatine teeth retrorse, in single series. Palatopterygoid se­
ries weak, with ectopterygoid and mesopterygoid reduced 
to struts and not in contact with quadrate (Fig. 154). Poste­
rior ramus of hyomandibula not elongate. Opercle and 
subopercle with high dorsal rami; both producing horn-like 
opercular flap when pulled forward. Branchiostegal rays 4 
+ 2. Ceratohyal-epihyal juncture smooth (Fig. 155). Cerato-
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Figure 154. Oidiphorus brevis, ISH 175-1978,115 mm 
SL. Left splanchnocranium and opercular bones.
branchial 5 edentate; 2 pairs of pharyngobranchials and 
tooth plates (Fig. 156). Gill rakers 0-1 + 6-10 = 7-11.
Posttemporal ventral ramus absent (Fig. 157). Scapular 
foramen enclosed; scapula with well developed, pointed 
posterior strut Postcleithrum reduced to small splint. Pos­
terior ramus of supracleithrum cartilaginous. Four actinosts; 
pectoral-fin rays 14-17 (O. mcallisteri) or 17-19 (0. brevis). 
Pelvic fms absent (0. brevis) or present of 2 short, en-
Figure 155. Oidiphorus brevis, ISH 175-1978, 115 mm 
SL. Left hyoid bar.
Figure 156. O idiphorus b revis, ISH 175-1978,115 mm
SL. Dorsal view of right side of branchial basket.
Figure 157. Oidiphorus brevis, ISH 175-1978,115 mm 
SL. Left pectoral girdle.
sheathed rays (O. mcallisteri). Pelvic bones of either species 
not appreciably reduced (Fig. 157).
Epipleural ribs on vertebrae 2-3 through 9-17. Ptery­
giophore of first dorsal-fin ray associated with vertebrae 1 -3 
(O. brevis) or 4 (0. mcallisteri), but ranges expected to 
overlap. Zero to 2 anal-fin pterygiophores anterior to haemal 
spine of first caudal vertebra. Caudal-fin rays 7-9, with 1 
epural bearing 1 ray; hypural plate with 3-4 upper and 3-4 
lower rays. Last dorsal ray associated with third or fourth 
preural vertebrae; last anal ray associated with second or 
third preural vertebra.
SPECIES: Two species; both endemic to the southwestern 
Atlantic.
DISTRIBUTION: Oidiphorus brevis is known along the 
Patagonian slope off Bahia Blanca, Argentina, to Burdwood 
Bank at depths of 140-900 m. Oidiphorus mcallisteri is 
known from only 2 specimens (the types) taken in the Scotia 
Sea at depths of 1299-3038 m.
REMARKS: Anderson (1988a) erected a new genus, Se- 
leniolycus, for Oidiphorus laevifasciatus Tor n , Tomo and 
Marschoff, 1977.
Genus Ophthalmolycus Regan, 1913 
(Figs. ID, 158-161)
Ophthalmolycus Regan, 1913: 243 (type species, Lycodes 
macrops Gunther, 1880, by monotypy); Norman, 
1937a: 98, fig. 49; Gosztonyi, 1977: 229; Menni etal., 
1984: 133, fig. 121; Anderson, 1988a: 81, figs. 23-27; 
Anderson, 1990b: 5, fig. 2; Anderson, 1992:1-10. 
Lacrimolycus Andriashev and Fedorov, 1986: 28, figs. 3-4 
(type species, Ophthalmolycus (Lacrimolycus) camp- 
bellensis Andriashev and Fedorov, 1986, by original 
designation, as subgenus).
DIAGNOSIS: Suborbital bones 7-8, canal with 6-8 pores; 
gill slit not reaching ventral end of pectoral base; Palatop­
terygoid series well developed; branchiostegal rays 5-6;
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Figure 158. Ophthalmolycus campbellensis, NMNZ P-20198,157 mm SL. New Zealand.
scales, pseudobranch, pyloric caeca, pelvic fms, lateral line, 
vomerine and palatine teeth present; vertebrae 20-27 + 
71-98 = 91-125.
DESCRIPTION: Flesh firm except ventral part of head. 
Lateral line mediolateral, complete (O. macrops, O. 
bothriocephalus) or double, complete (O. amberensis, O. 
campbellensis, O. conorhynchus, O. chilensis). Gill slit 
extending ventrally almost to lower end of pectoral base; to 
mid-pectoral base in O. bothriocephalus and 0. chilensis. 
Upper jaw longer in males than in females of O. amberensis, 
the only species for which adequate sample size permitted 
testing (Anderson, 1988a, fig. 24). Upper lip continuous 
across snout; lower lip without lateral lobe. Oral valve weak, 
not extending to anterior edge of vomer. Pseudobranch 
filaments 0-5, reduced (always absent in 0. bothriocephalus 
and O. conorhynchus). Two pyloric caeca; elongate in 0. 
bothriocephalus, nub-like in all other species, barely pro-
Figure 159. Neurocranium of Ophthalmolycus macrops, 
LACM 11759-4, 129 mm SL. Upper: left lateral view,
duced in O. campbellensis. Peritoneum black; lining of 
orobranchial cavity pale distally in some species. Vertebrae 
asymmetrical anteriorly; symmetrical and asymmetrical 
posteriorly in O. macrops.
Neurocranium elongate, depressed (Fig. 159). Paras­
phenoid wing extending to mid-height of trigeminofacialis 
foramen or just below it. Frontal and Parasphenoid wing 
narrowly articulating. Sphenotic and parietal separated by 
frontal and pterotic. Parietals not meeting in dorsal mid-line. 
Pterotic with anterior half narrower or as wide as posterior 
portion (Fig. 159). Intercalar rectangular, sculptured. Su­
praoccipital with anterior ramus extending well under fron- 
tals; medial crest small; supraoccipital and exoccipital 
narrowly articulating posteriorly.
Cephalic lateralis pore system numerically reduced, 
pores enlarged. One lateral extrascapular (sometimes a sec­
ond, very small ossification present); postorbital pores vari­
able, usually 1 and 4 present, less often 1, 3 and 4 (0. 
chilensis with pores 1-4 on left side, 1-5 on right); 2 nasal 
pores; no interorbital or occipital pores; suborbital pores 6 
on ventral ramus and usually none on ascending ramus 
except few specimens with 1-2 on ascending ramus; 8 
preoperculomandibular pores, 4 arising from dentary, 1 
from anguloarticular and 3 from Preopercle. Preopercular 
and mandibular canals joined; bone foramina in dentary and 
Preopercle enlarged (Figs. ID, 160). Lacrimal bone of O. 
campbellensis enlarged, half again as large as in other 
species.
Jaw teeth small, conical; vomerine and palatine teeth 
present; those of males larger than females. Palatopterygoid 
series well developed, with endopterygoid and mesoptery­
goid broadly overlapping quadrate (Fig. 160). Metaptery­
goid large. Posterior ramus of hyomandibula not elongate. 
Branchiostegal rays 4 + 2, or 3 + 2 (O. macrops). Cerato­
hyal-epihyal juncture smooth. Ceratobranchial 5 dentate; 3 
pairs of pharyngobranchials and tooth plates. Gill rakers 1-3 
+ 8-14 = 11-17 (see Anderson, 1990b: tab. 1).
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Figure 160. Ophthalmolycus amberensis, CAS 53208, 
141 mm SL. Left splanchnocranium and opercular bones.
Posttemporal ventral ramus weak (Fig. 161). Scapular 
foramen enclosed; scapula with well developed posterior 
strut. Postcleithrum present. Four actinosts; pectoral-fin 
rays 12-19. Pelvic-fin rays 2-3, often with spinous rudiment 
in 0. bothriocephalus (Anderson, 1988a, fig. 27).
Epipleural ribs on vertebrae 1 through 11-17. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 2-8; 
no free dorsal pterygiophores. One to 5 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 8-11, with 1 epural bearing 1 -2 rays; hypural 
plate with 3-4 upper and 3-5 lower rays. Last dorsal ray 
associated with third or fourth preural vertebrae; last anal 
ray associated with second through fifth (rarely) preural 
vertebrae; rarely 2 terminal anal rays attached directly to 
haemal spine of second preural vertebra.
SPECIES: Six species are recognized from eastern Pacific, 
Antarctic and New Zealand waters.
Figure 161. Ophthalmolycus amberensis, CAS 53208, 
141 mm SL. Left pectoral girdle.
DISTRIBUTION: Ophthalmolycus amberensis and 0. 
bothriopephalus are coastal Antarctic species that are prob­
ably circumpolar (Anderson, 1988a: fig. 25; Anderson, 
1990a: 273-274). O. amberensis has been taken in depths of 
140-826 m; O. bothriocephalus in depths of 293-774 m. 
Ophthalmolycus campbellensis is known from only 3 speci­
mens taken off New Zealand in 230-286 m. Ophthalmolycus 
chilensis is known from a single specimen taken off To- 
copilla, Chile in 1000 m. Ophthalmolycus conorhynchus is 
known from only 4 specimens taken in the Gulf of Panama 
in 3193-3281 m. Ophthalmolycus macrops is known from 
only 7 specimens taken in southern Chile in 73-552 m. 
REMARKS: This genus was reviewed by Anderson
(1992). Anderson (1988b) erected anew genus, Plesienche- 
lys, for Ophthalmolycus stehmanni Gosztonyi, 1977. An­
driashev and Fedorov’s (1986) designation of subgenus 
Lacrimolycus for O. campbellensis was based on a consid­
eration of one unusual character, an enlarged lacrimal bone 
(A.P. Andriashev, pers, comm., 1987). Large, unossified 
areas of the lacrimal have been observed in other zoarcids, 
and the relationships among the species of Ophthalmolycus 
is obscure. Thus subgeneric status for this single species 
seems untenable.
ADDITIONAL REFERENCES: Lahille (1908: 412); Roule et al. 
(1913: 19, pl. H, fig. 3, pl. HI, fig. 6); Norman (1937b: 80, fig. 10; 
1938: 83-85 [partim], fig. 54); Nybelin (1947: 55, 65-66); Andri­
ashev (1965:513); Permitin (1977:714); Daniels and Lipps (1982: 
3-4); Anderson (1990a: 272-274, figs. 20-21); Anderson and 
Gosztonyi (1991:12).
Genus Pachycara Zugmayer, 1911 
(Figs. 1C, 162)
Pachycara Zugmayer, 1911a: 12 (type species, Pachycara 
obesa Zugmayer, 1911 [= Maynea bulbiceps Garman, 
1899], by monotypy); Zugmayer, 1911b: 134, pl. VI, 
fig. 6; Markle and Sedberry, 1978:22, fig. 1; Anderson 
and Peden, 1988; Anderson, 1989a; Anderson (1990a: 
274-275, fig. 22); Anderson, 1990b: 9; Anderson, 
1991: 155-158.
Austrolycichthys Regan, 1913: 244, fig. 2 (type species, 
Lycodes brachycephalus Pappenheim, 1912, by sub­
sequent designation of Jordan, 1920: 550). 
Pachycarichthys Whitley, 1931: 334 (improper emenda­
tion; unneeded replacement name for Pachycara Zug­
mayer, not preoccupied by Pachycarus Sober, 1835 
(Coleoptera) or Pachycare Gould, 1876 (Aves). 
Pachychara (lapsus calami): Fowler, 1936: 1056, fig. 437;
Andriashev, 1986a: 170, text fig.
DIAGNOSIS: Suborbital bones 6-8, canal with 5-7 pores; 
mental crests absent; Parasphenoid wing below mid-height 
of trigeminofacialis foramen; Palatopterygoid series well 
developed; flesh firm; scales, pyloric caeca, lateral line(s), 
vomerine and palatine teeth present; pseudobranch and pel­
vic fins present or absent; vertebrae 21-32 + 67-94 = 93-122. 
DESCRIPTION: Scales extending onto nape in some spe­
cies. Flesh firm, but substantial subcutaneous lipid layer on 
head and body of P. rimae. Lateral line mediolateral, com­
plete in P. rimae, ventral in P. suspectum, complete and 
double in other species. Gill slit extending ventrally to lower 
end of pectoral base or beyond. Upper jaw and head lengths 
greater in adult males than in adult females in those species
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Figure 162. Pachycara pammelas, CAS 62407 (holotype), 336 mm SL. Chile.
for which adequate sample sizes are known (Anderson, 
1988a, 1989a; Anderson and Peden, 1988). Upper lip con­
tinuous across snout; adults of most species with slight lobe 
in lower lip (pronounced in P. brachycephalum). Oral valve 
usually reaching anterior margin of vomer, but often con­
stricted at sides except in small specimens. Pseudobranch 
filaments 2-7, but absent in the one known specimen of P. 
rimae. Two nub-like pyloric caeca, usually better defined in 
young. Peritoneum and lining of orobranchial chamber (?) 
black. Vertebrae symmetrical.
Neurocranium well ossified, box-like (Anderson, 
1989a, fig. 2). Parasphenoid wing not reaching mid-height 
of trigeminofacialis foramen; pterosphenoid almost com­
pletely forming anterior border of foramen. Sphenotic ex­
cluded from parietal by frontal and pterotic. Parietals not 
meeting in dorsal mid-line. Prootic not in contact with 
intercalar, contrary to Anderson (1989a: 225). Pterotic-in- 
tercalar ridge well separated from prootic, extending onto 
exoccipital as usual in zoarcids. Supraoccipital large, elon­
gate, anterior ramus extending well under frontals, medial 
crest low; supraoccipital and exoccipital narrowly articulat­
ing posteriorly.
Cephalic lateralis pore system numerically reduced; 
pores small, rounded in adults; anterior pores large and 
ovoid in juveniles giving these individuals the appearance 
of specimens of Lycenchelys. One lateral extrascapular pre­
sent; postorbital pores 1-4 present, usually as 1 and 4 or 1, 
3 and 4, and individually variable; 2 nasal pores; no interor­
bital pores; supratemporal commissure present, but occipital 
pores absent except in P. mesoporum and some P. crossa- 
canthum; 5-7 suborbital pores, most species with pores on 
ventral branch of bone chain; usually 6 suborbital bones (P. 
crassiceps with 8); 8 preoperculomandibular pores, 4 aris­
ing from dentary, 1 from anguloarticular and 3 from Preop­
ercle; bone foramina passing to canal pores enlarged 
(Anderson, 1989a, fig. 1). Preopercular and mandibular 
canals joined.
Jaw teeth simple, conical, not enlarged; no dimorphism 
in tooth size or number; vomerine and palatine jeeth present. 
Palatopterygoid series well developed, with ectopterygoid 
and mesopterygoid broadly overlapping anterior and dorsal 
surfaces of quadrate (Anderson, 1989a, fig. 1). Metaptery­
goid large, thickened. Posterior ramus of hyomandibula not
elongate. Opercle and subopercle reduced. Branchiostegal 
rays 4 + 2 except in P. rimae, which seems to be a monstros­
ity in several respects, and which has 3 + 2 on one side and 
2 + 2 on the other. Ceratohyal-epihyal juncture smooth 
except for weak dorsal interdigitation in large specimens of 
one observed species (Anderson, 1989a, fig. 3). Ceratobran­
chial 5 dentate, teeth numerous in large specimens; 3 pairs 
of pharyngobranchials and tooth plates. Gill rakers 0-5 + 
7-17= 10-20.
Posttemporal ventral ramus well developed (Anderson, 
1989a, fig. 4). Scapular foramen enclosed and enlarged; 
scapula with well developed posterior strut. Supracleithrum 
with thin posterior lamina. Postcleithrum reduced and rather 
straight. Four actinosts; pectoral-fin rays 14-19. Pelvic fms 
absent (P. bulbiceps), present (10 species), or variably pre­
sent or absent (P. brachycephalum, P. mesoporum and P. 
sulaki), with 3 (rarely 2) rays. Pelvic bone greatly reduced 
in P. bulbiceps. Epipleural ribs on vertebrae 1 through 
21-22. Pterygiophore of first dorsal-fin ray associated with 
vertebrae 2-8; no free dorsal pterygiophores. One to 9 anal- 
fin pterygiophores anterior to haemal spine of first caudal 
vertebra. Caudal-fin rays 8-12, with 1 epural bearing 1-3 
rays; hypural plate with 3-6 upper and 3-6 lower rays. Last 
dorsal ray associated with second through fifth preural 
vertebrae (usually fourth); last anal ray associated with 
second, rarely third, preural vertebrae.
SPECIES: Fourteen species are recognized; the genus is 
represented in all oceans except the Arctic, northwestern 
Pacific, and southwestern Atlantic.
DISTRIBUTION: Eight species are found in the Pacific, all 
from the eastern slope and adjacent abyss except P. garricki 
from New Zealand. One Pacific species, P. bulbiceps, is 
now known throughout the North Atlantic, where it was 
previously called P. obesa. Three other species, P. cras­
siceps, P. crossacanthum, and P. sulaki are also known in 
the Atlantic. Pachycara brachycephalum is circumantarctic 
on the continental slope. Pachycara goni is known from a 
single specimen taken on the lower slope of the Weddell 
Sea, Antarctica. Pachycara shcherbachevi is known from a 
single specimen taken in the Indian Ocean abyss. About half 
the species are found on the lower slope to abyss (about 
2000-4780 m, but one record of P. lepinium in 1728 m), the
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single specimen taken on the lower slope of the Weddell 
Sea, Antarctica. Pachycara shcherbachevi is known from 
a single specimen taken in the Indian Ocean abyss (about 
2000-4780 m, but one record of P. lepinium in 1728 m, the 
remainder are upper-slope dwellers (200-1830 m, but one 
record of P. crassiceps in 2191 m).
Two more specimens of P. suspectum (making the total 
known now 5) were found in 1992 while sorting collections 
of Lycenchelys. Data as follows: SIO 68-104 (105 mm SL), 
Gulf of California, 26°42.9’N, 110°58.2’W, 1716-1719 m; 
C.L. Hubbs and party, R/V THOMAS WASHINGTON, 22 
Jan. 1968. SIO 68-82 (72 mm SL), Gulf of California, 
27° 11.5’N, l 11°31.7’W, 1792-1875 m; C.L. Hubbs and 
party R/V THOMAS WASHINGTON, 22 Jan. 1968. SIO 
68-82 (72 mm SL), Gulf of California, 27° 11.5’N, 
111°31.7’W, 1792-1875 m; C.L. Hubbs and party, 15-16 
Jan. 1968. Both these juvenile specimens have 75 caudal 
vertebrae, 4 postorbital pores, and no suborbital pore on the 
ascending ramus of the bone chain (giving 6).
REMARKS: This genus was reviewed by Anderson 
(1989a). Two new species, P. garricki from New Zealand 
and P. goni from Antarctica were subsequently described 
(Anderson, 1990b; 1991). The latest key to the species is 
found in the latter.
Toyoshima (1985: 144) incorrectly diagnosed this ge­
nus in part (on the basis of one species, P. bulbiceps [as P. 
obesa]), as having no lateral line, when, in fact, lateral line 
patterns are an important, species-specific character in
Pachycara.
ADDITIONAL REFERENCES: Garman (1899:140, pl. E, fig. 1); 
Roule (1916: 23); Roule (1919: 64, pl. V); Golovan’ (1978: 226 
[ref. to L y c o d e s  a t la n tic u s ] ) \  Merrett and Marshall (1981: 240); 
Pearcy et al. (1982: 387, 399, 400); Parin (1988: 205, fig. 40).
Genus Phucocoetes Jenyns, 1842
(Figs. 163-167)
Phucocoetes Jenyns, 1842: 168, pl. 29, fig. 3 (type species, 
Phucocoetes latitans Jenyns, 1842, by monotypy); 
Norman, 1937a: 104, fig. 54; Gosztonyi, 1977: 233, 
figs. 17-18; Menni etal., 1984: 134, fig. 122. 
Phycocoetes Jenyns: Agassiz, 1848: 831; Jordan, 1923:236 
(unjustified emendation; orthographic correction). 
DIAGNOSIS: Suborbital bones 7, canal with 5-6 pores; 
hyomandibula posterior ramus elongate; Ceratohyal-epihyal 
juncture with bone interdigitating; gill slit restricted; pelvic 
fin membrane excised; scales, pseudobranch, pyloric caeca, 
lateral line, vomerine and palatine teeth present; vertebrae 
24-27 + 75-82= 102-108.
DESCRIPTION: Scales relatively small, absent on nape and 
vertical fms. Flesh firm. Lateral line mediolateral, complete. 
Gill slit extending ventrally to mid-height of pectoral base 
or just above it. Upper lip continuous across snout. Oral 
valve not reaching anterior margin of vomer, coalesced with 
palate at anterolateral edges. Pseudobranch filaments 3-5, 
elongate. Two nub-like pyloric caeca. Peritoneum and lining 
of orobranchial chamber pale. Vertebrae asymmetrical.
Neurocranium elongate, with foreshortened frontals, 
triangular in lateral view (Fig. 164). Parasphenoid wing 
broad, articulating with frontal, but not reaching mid-height 
of trigeminofacialis foramen. Pterosphenoid a small splint. 
Sphenotic elongate, separated from parietal by frontal and 
pterotic. Parietals large, not meeting in dorsal mid-line. 
Intercalar rectangular. Supraoccipital anterior ramus long, 
extending well under frontals; supraoccipital and exoccipi- 
tal separated by wide expanse of enlarged epioccipital.
Cephalic lateralis pore system numerically reduced; 
pores small, rounded in adults; anterior suborbital and 
mandibular pores large in young. One lateral extrascapular
Figure 163. P hu cocoetes latitans, CAS 53719, 111 mm SL. Argentina.
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Figure 164. Neurocranium of Phucocoetes latitans, CAS 
53275, 109 mm SL. Upper: left lateral view; lower, dorsal 
view. Ethmoid region and left lateral extrascapular not 
shown.
165); 8 preoperculomandibular pores, 4  arising from den­
tary, 1 from anguloarticular and 3 from Preopercle. Preop- 
ercular and mandibular canals joined.
Jaw teeth simple, conical; fewer in adult males than in 
adult females; lateral dentary teeth of males caniniform
ercular and mandibular canals joined.
Figure 165. Phucocoetes latitans, CAS 53275,109 mm 
SL. Bones of left side of head showing suborbital configu­
ration.
(Gosztonyi, 1977, fig. 18); vomerine and palatine teeth 
present. Palatopterygoid series well developed, with ectop­
terygoid overlapping entire exposed anterior surface of 
quadrate; mesopterygoid overlapping about half dorsal sur­
face of quadrate (Fig. 166). Metapterygoid large, thick. 
Posterior ramus of hyomandibula elongate, extending be­
yond Preopercle. Branchiostegal rays 4 + 2. Ceratohyal-epi­
hyal juncture with bone interdigitating along its entire 
height. Ceratobranchial 5 dentate; 3 pairs of pharyngobran­
chials and tooth plates. Gill rakers 2 + 8-9.
Figure 166. Phucocoetes latitans, CAS 53275,109 mm 
SL. Left splanchnocranium and opercular bones.
Posttemporal ventral ramus well developed (Fig. 167). 
Scapular foramen enclosed; scapula with well developed 
posterior strut. Posterior ramus of supracleithrum and 
cleithrum thin, not well ossified. Postcleithrum present, well 
ossified. Four actinosts; pectoral-fm rays 14-16. Pelvic-fin 
rays 3; fin membrane excised. Epipleural ribs on vertebrae 
1 through 22-25. Pterygiophore of first dorsal-fin ray asso­
ciated with second vertebra; no free dorsal pterygiophores. 
One or 2 anal-fin pterygiophores anterior to haemal spine of 
first caudal vertebra. Caudal-fin rays 9-10, with 1 epural 
bearing 2 rays; hypural plate with 3-4 upper and 4 lower 
rays. Last dorsal ray associated with fourth preural vertebra; 
last anal ray associated with second preural vertebra.
SPECIES: Monotypic.
DISTRIBUTION: Phucocoetes latitans is known along 
Patagonian shores from Mar del Plata, Argentina, to Tierra
Figure 167. P hucocoetes latitans, CAS 53275,109 mm
SL. Left pectoral girdle.
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Figure 168. Piedrabuenia ringueleti, ISH 262-1978, 242 mm SL. Argentina.
del Fuego and the Falkland Islands. Adults spawn in rocky 
intertidal areas where they guard nest sites (Gosztonyi, 
1977). Non-spawning adults have been taken on the inner 
shelf to 85 m. The species associates with seaweed and kelp 
holdfasts.
REMARKS: The lectotype (BMNH 1917.7.14.67: Falkland 
Islands, collected by Charles Darwin on the BEAGLE ex­
pedition, 1833) was designated by Gosztonyi (1977: 233). 
ADDITIONAL REFERENCES: Regan (1913:246-247); Norman 
(1966:476,482); Cunningham (1871:471); Boulenger (1900:53); 
Anderson (1984a: 579-580); Gosztonyi (1984: 64,68); Lopez and 
Menni (1984: 85); Gosztonyi (1988: 141, figs. 14-15); Lloris and 
Rucabado (1991: 75-76, fig. 29).
Genus Piedrabuenia Gosztonyi, 1977 
(Figs. 168-172)
Piedrabuenia Gosztonyi, 1977: 235, figs. 19-20 (type spe­
cies, Piedrabuenia ringueleti Gosztonyi, 1977, by 
original designation); Gosztonyi, 1988: 141, fig. 16; 
Anderson and Gosztonyi, 1991: 13.
DIAGNOSIS: Suborbital bones 8 (?), canal with 9 pores; 
double row of low, triangular papillae on lower jaw, 
single row between anterior suborbital pores; Palatop­
terygoid series weak; branchiostegal rays 3 + 2; pelvic-fin 
rays 2; scales, pseudobranch, pyloric caeca, lateral line, 
vomerine and palatine teeth present; caudal fin rays 8; 
vertebrae 24-25 + 95-101 = 120-126.
DESCRIPTION: Scales absent on head and vertical fms. 
Flesh firm except head, especially ventrally. Lateral line 
double, complete (with mediolateral and ventral branches).
Gill slit extending ventrally to, or almost to, lower end of 
pectoral base. Facial papillae present on lower jaw in two 
parallel rows extending posteriorly from between preoper­
culomandibular pores 1 and 2 to between pores 4 and 5; 
single row of papillae along snout between suborbital pores 
in the same position (Gosztonyi, 1977, fig. 20). Upper lip 
continuous across snout Oral valve not reaching anterior 
edge of vomer. Pseudobranch filaments 4-5, short. Two 
nub-like pyloric caeca. Peritoneum and lining of orobran­
chial chamber black. Vertebrae symmetrical.
Neurocranium elongate, depressed (Fig. 169). Paras­
phenoid wing below mid-height of trigeminofacialis fora­
men. Frontal and Parasphenoid wing articulating. 
Pterosphenoid articulating with most of frontal descending 
wing. Frontal anterior ramus elongate. Sphenotic excluded 
from parietal by frontal and pterotic. Parietals not meeting 
in dorsal mid-line. Intercalar reduced, pyramidal. Supra­
occipital elongate, anterior ramus extending well under
p t o  L EXSPH
Figure 170. Piedrabuenia ringueleti, ISH 378-1978, 209 
mm SL. Bones of left side of head showing suborbital 
configuration.
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Figure 169. Neurocranium of Piedrabuenia ringueleti, 
ISH 378-1978, 209 mm SL. Upper: left lateral view; 
lower, dorsal view, right lateral extrascapular not shown.
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Figure 171. Piedrabuenia ringueleti, ISH 378-1978,209 
mm SL. Left splanchnocranium and opercular bones.
frontals; medial crest small; supraoccipital and exoccipital 
narrowly articulating posteriorly.
Cephalic lateralis pore system numerically reduced, but 
anterior suborbital and preoperculomandibular pores en­
larged, ovoid. Two lateral extrascapulars, anteriormost re­
duced (Fig. 169); postorbital pores 1 and 4 or 1, 3 and 4 
present; 2 nasal pores; no interorbital or occipital pores; 
suborbital pores 7 on ventral ramus, 2 on ascending ramus, 
arising from normally 8 (?) bones (suborbitals 2 and 3 absent 
in the one cleared and stained specimen [Fig. 170]; probably 
an aberration); 8 preoperculomandibular pores, 4 arising 
from deep fossa (not foramina) in dentary, 1 from anguloar­
ticular, and 3 from cavernous foramina in Preopercle (Fig. 
171). Preopercular and mandibular canals joined.
Jaw teeth small, conical; vomerine and palatine teeth 
present; those of males larger and fewer than females. 
Palatopterygoid series weak; endopterygoid and mesoptery­
goid mere splints (Fig. 171). Metapterygoid long and nar­
row. Posterior ramus of hyomandibula slightly produced. 
Branchiostegal rays 3 + 2 (Fig. 172). Ceratohyal-epihyal 
juncture smooth. Ceratobranchial 5 dentate; 3 pairs of 
pharyngobranchials and tooth plates. Gill rakers 2-3 + 8-11 
= 10-14.
Posttemporal ventral ramus weak. Scapular foramen 
enclosed; scapula with well developed posterior strut. Post­
cleithrum present. Four actinosts; pectoral-fin rays 17-18. 
Pelvic-fin rays 2.
Figure 172. Piedrabuenia ringueleti, ISH 378-1978, 209 
mm SL. Left hyoid bar, urohyal not shown.
Epipleural ribs on vertebrae 1 through 12-13. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 8-11; 
no free dorsal pterygiophores. Four or 5 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 8, with 1 epural bearing 1 ray; hypural plate 
with 4 upper and 3 lower rays (probable range of total caudal 
rays: 8-10). Last dorsal ray associated with fourth preural
vertebra; last anal ray associated with second preural verte­
bra.
SPECIES: Monotypic.
DISTRIBUTION: Piedrabuenia ringueleti is known from 
8 specimens taken off Puerto Deseado, Argentina, in 480- 
570 m.
Genus Plesienchelys Anderson, 1988 
(Fig. 173)
Genus E. Anderson, 1984a: 578.
Plesienchelys Anderson, 1988b: 268 (type species,
Ophthalmolycus stehmanni Gosztonyi, 1977, by origi­
nal designation); Gosztonyi, 1988: 141, fig. 17. 
DIAGNOSIS: Suborbital bones 7, canal with 6 pores; tail 
sharply tapering posteriorly; dorsoanterior portion of 
pterotic bone wider than dorsoposterior portion; preop­
erculomandibular canal passage an open trough in Preoper­
cle and dentary; Palatopterygoid series well developed; 
scales, pseudobranch, pelvic fins, vomerine and palatine 
teeth present; pyloric caeca absent; vertebrae 19-21 + 66-73 
= 86-93.
DESCRIPTION: Flesh firm, but subdermal gelatinous layer 
covering ventral part of head and anterior portion of body. 
Lateral line with two branches: mediolateral, incomplete 
(extending posteriorly to middle of tail), and ventral, com­
plete. Gill slit extending ventrally to below lower end of 
pectoral base. Upper jaw longer in males than in females 
(Anderson, 1988: 270). Upper lip continuous across snout. 
Oral valve not reaching anterior margin of vomer. Pseudo­
branch filaments 1-5. Pyloric caeca absent. Peritoneum 
black; lining of orobranchial chamber pale. Vertebrae sym­
metrical.
Neurocranium depressed, ovoid (Anderson, 1988b, fig.
2). Ethmoid cartilage extensive, protruding well into orbital 
fenestra. Parasphenoid wing below m id-height of 
trigeminofacialis foramen. Frontal and Parasphenoid wings 
articulating. Sphenotic excluded from parietal by pterotic. 
Anterior portion of pterotic wider than posterior portion, 
unique in Zoarcidae, overlapping parietal somewhat (An­
derson, 1988b, fig. 2). Parietals not meeting in dorsal mid­
line. Supraoccipital and exoccipital narrowly articulating 
posteriorly.
Cephalic lateralis pore system reduced: pores relatively 
few, small, rounded. One small lateral extrascapular pre­
sent; postorbital pores 1, 3 and 4 present; 1-2 nasal pores 
(anteriormost present when only 1); no interorbital or oc­
cipital pores (supratemporal commissure absent); 6 subor­
bital pores arising from 7 trough-like suborbital bones; 8 
preoperculomandibular pores, 4 arising from dentary, 1
Figure 173. P lesien ch elys stehm anni, ISH 377-1978, 202 mm SL. Argentina.
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from anguloarticular and 3 from Preopercle. Preopercular 
and mandibular canals joined (see Anderson, 1988b, fig. 3).
Jaw teeth simple, conical; females with more and 
smaller teeth than similarly-sized males; outer, anterior 
teeth in premaxilla slightly larger than those of inner rows 
in males, but not in females; outer dentary teeth same size 
as those of inner rows in both sexes; vomerine and palatine 
teeth small, sharp, slightly retrorse, not dimorphic. Palatop­
terygoid series well developed, ectopterygoid and mesop­
terygoid broadly articulating with quadrate, covering more 
than half its anterior and dorsal surfaces (Anderson, 1988b, 
fig. 3). Posterior ramus of hyomandibula not elongated. 
Branchiostegal rays 4 + 2. Ceratohyal-epihyal juncture 
smooth (Anderson, 1988b, fig. 4A). Ceratobranchial 5 den­
tate; 3 pairs of pharyngobranchials and tooth plates (Ander­
son, 1988b, fig. 5A). Gill rakers 1-3 + 7-9 = 8-11.
Posttemporal ventral ramus weak or absent (Anderson, 
1988b, fig. 6A). Scapular foramen enclosed; scapula with 
well developed posterior strut. Postcleithrum present, re­
duced. Four actinosts; pectoral-fin rays 17-19. Pelvic-fin 
rays 3.
Epipleural ribs on vertebrae 1-17. Pterygiophore of 
first dorsal-fin ray associated with vertebrae 6-8; no free 
dorsal pterygiophores. Four to 5 anal-fin pterygiophores 
anterior to haemal spine of first caudal vertebra. Caudal fin 
rays 9-10, with 1 epural bearing 2 rays; hypural plate with 
4 upper and 3-4 lower rays. Last dorsal ray associated with 
fourth preural vertebra; last anal ray associated with second 
preural vertebra.
SPECIES: Monotypic.
DISTRIBUTION: Plesienchelys stehmanni is known from 
the Patagonian slope from off Rio de la Plata south to the 
Falkland Islands at depths of 340-975 m.
Genus Pogonolycus Norman, 1937 
(Figs. 174-180)
Pogonolycus Norman, 1937a: 106, fig. 55 (type species, 
Pogonolycus elegans Norman, 1937, by original desig­
nation); Gosztonyi, 1977: 238, fig. 21; Menni et al., 
1984:134, fig. 124; Anderson and Gosztonyi, 1991:13, 
figs. 9-10).
Pogonolicus Norman: Lindberg, 1974:207, fig. 802 (lapsus 
calami).
Haushia Lloris, 1988: 246, fig. 1 (type species, Haushia 
marinae Lloris, 1988, by original designation); Lloris 
and Rucabado, 1991: 70, fig. 27.
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Figure 175. Neurocranium of Pogonolycus elegans, ISH 
1445-1966, 69 mm SL. Upper: right lateral view, ethmoid 
region and lateral extrascapular not shown; lower, dorsal 
view, right side largely reconstructed.
DIAGNOSIS: Suborbital bones 6-7, canal with 5-6 pores; 
parietal and Sphenotic articulating; hyomandibular posterior 
ramus elongate; simple and fringed cirri present on face 
and jaws; branchiostegal rays 3 + 2; gill slit restricted; 
scales, pyloric caeca, lateral line, vomerine teeth present; 
palatine teeth and pseudobranch present or absent; pelvic 
membrane excised (adults); pelvic fin rays 2; caudal fin rays 
6-9; vertebrae 15-20 + 46-73 = 63-93.
DESCRIPTION: Scales present (absent in P. marinae, but 
as all known specimens are juveniles, squamation may 
develop at later life history stage than in P. elegans). Flesh 
firm. Lateral line mediolateral, complete. Gill slit extending 
ventrally to mid-height of pectoral base or slightly above. 
Upper lip continuous across snout. Oral valve not reaching 
anterior edge of vomer. Pseudobranch filaments 2-3 in P. 
elegans, absent in P. marinae, possibly for same reason as 
condition of squamation. Two nub-like pyloric caeca. Peri­
toneum and lining of orobranchial chamber dusky. Verte­
brae asymmetrical.
Figure 174. P ogonolycus m arinae, LACM 43714-1, 68 mm SL. Chile.
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Figure 176. Neurocranium of Pogonolycus marinae, 
LACM 43713-2, 69 mm SL, ethmoid region and lateral 
extrascapular not shown. Upper: left lateral view; lower, 
dorsal view.
Neurocranium truncate, frontal short, that of P. mari­
nae more squared-off than P. elegans (Figs. 175, 176). 
Parasphenoid wing below mid-height of trigeminofacialis 
foramen. Frontal and Parasphenoid wing articulating. Sphe­
notic large, broadly articulating with parietal anteriorly and 
overlapping part of frontal. Parietals not meeting in dorsal 
mid-line. Intercalar well separated from prootic. Supraoc­
cipital large and broad, medial crest low; supraoccipital and 
exoccipital narrowly articulating posteriorly (or not at all in 
juveniles).
Cephalic lateralis pore system numerically reduced; 
pores rounded. One lateral extrascapular present; postorbital 
pores 1 and 4 present; 2 nasal pores; no interorbital or 
occipital pores; supratemporal commissure absent and no 
bony supports across Parietals (Figs. 175, 176); 5-6 subor­
bital pores; suborbital bones weakly ossified (Fig. 177); 8 
preoperculomandibular pores, 4 arising from dentary, 1 
from anguloarticular and 3 from Preopercle. Preopercular
Figure 177. Pogonolycus elegans, ISH 1445-1966,65 
mm SL. Right splanchnocranium and opercular bones.
CERHY HYPHY D
Figure 178. Pogonolycus elegans, ISH 1445-1966,65 
mm SL. Right hyoid bar.
and mandibular canals joined. First mandibular pores joined 
in common pocket in P. marinae.
Jaw teeth simple, conical; vomerine and palatine teeth 
absent in small juveniles and all known specimens of P. 
marinae). Palatopterygoid series well developed, with ec­
topterygoid and mesopterygoid broadly overlapping quad­
rate (Fig. 177). Posterior ramus of hyomandibula elongate. 
Branchiostegal rays 3 + 2 (Fig. 178). Ceratohyal-epihyal 
juncture smooth in juvenile specimens studied (may have 
interdigitating condition in adults). Ceratobranchial 5 den­
tate; 3 pairs of pharyngobranchials and tooth plates (Fig. 
179). GUI rakers 0-1 + 6-9 = 7-10.
Posttemporal ventral ramus weak (Fig. 180). Scapular 
foramen enclosed, scapula with weU developed posterior 
strut. Postcleithrum present. Four actinosts; pectoral-fin 
rays 13-14 (P. marinae) or 16 (P. elegans). Pelvic-fin rays 
2; membrane at fin tip excised.
Epipleural ribs on vertebrae 1 through 16-17. Pterygio­
phore of first dorsal-fin ray associated with second vertebra. 
One to 3 anal-fin pterygiophores anterior to haemal spine of 
first caudal vertebra. Caudal-fin rays 6-9, with 1 epural 
bearing 1 ray; hypural plate with 2-4 upper and 3-4 lower 
rays. Last dorsal ray associated with third or fourth preural 
vertebra; last anal ray associated with second preural verte­
bra.
PHAR 2 PHAR 3
Figure 179. Pogonolycus elegans, ISH 1445-1966,65 
mm SL. Ventral view of left upper gill arch bones.
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Figure 180. Pogonolycus marinae. LACM 43713-2,69 
mm SL. Left pectoral girdle.
SPECIES: Two species; both endemic to temperate South 
America.
DISTRIBUTION: Pogonolycus elegans is found along the 
southern Patagonian and Falklands shelf/slope break at 
depths of 100-480 m. Pogonolycus marinae is known only 
from Tierra del Fuego in littoral channels and kelp beds to 
the outer shelf in depths to 137 m.
REMARKS: Anderson and Gosztonyi (1991) synonymized 
Haushia Lloris, 1988 with Pogonolycus Norman, 1937 and 
showed that characters given by Lloris were misinterpreted, 
ontogenetically variable, or non-diagnostic at the generic 
level in Zoarcidae.
ADDITIONAL REFERENCES: Norman (1966: 476,482); Lind­
berg (1974: fig. 802); Ringuelet and Aramburu (1960: 77).
Genus Taranetzella Andriashev, 1952 
(Figs. 181-186)
Taranetzella Andriashev, 1952:415, text fig. (type species, 
Taranetzella lyoderma Andriashev, 1952, by original 
designation); Andriashev, 1955a: 381, fig. 22.
DIAGNOSIS: Suborbital bones 8, canal with 7 pores; pre­
operculomandibular pores 9; low, broad-based fleshy pro­
tuberances between anterior suborbital and mandibular
pores; flesh gelatinous; gill slit restricted; Palatopterygoid 
series weak; scales, pseudobranch, pyloric caeca, pelvic 
fins, vomerine and palatine teeth present; lateral line absent; 
vertebrae 19-20 + 70-78 = 90-97.
DESCRIPTION: Scales restricted to tail. Low, fleshy pro­
tuberances between anteriormost suborbital and mandibular 
pores (Fig. 182); these not defined as papillae; some sigmoi­
dal in larger specimens. Gill slit extending ventrally to 
mid-height of pectoral base or slightly below. Upper lip 
continuous across snout Oral valve not reaching anterior 
edge of vomer. Pseudobranch filaments 2-4, reduced. Two 
nub-like pyloric caeca. Peritoneum black; lining of orobran­
chial chamber dark brown in preservative, probably black 
in life. Vertebrae symmetrical.
Figure 182. Taranetzella lyoderma, OS 2072,158 mm 
SL. Left side of head showing lateralis pores and fleshy 
protuberances.
Neurocranium elongate, dorsoventrally depressed. Eth­
moid cartilage extensive (Fig. 183). Parasphenoid wing 
broad, not reaching mid-height of trigeminofacialis fora­
men, articulating with frontal wing. Sphenotic excluded 
from parietal by frontal. Parietals separated from dorsal 
mid-line by large supraoccipital. Intercalar irregular, 
roughly rectangular. Supraoccipital and exoccipital sepa­
rated by narrow expanse of epioccipital and small unossified 
region (cleared and stained specimen a juvenile).
Cephalic lateralis pore system numerically reduced; 
pores small, rounded, except anterior suborbitals and 
mandibulars (Fig. 182). One small lateral extrascapular 
present; postorbital pores 1 and 4 present; 2 nasal pores; no
Figure 181. Taranetzella  lyoderm a, BMT-186, 158 mm SL. Off Oregon.
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Figure 183. Neurocranium of Taranetzella lyoderma, 
CAS 53876, 98 mm SL. Upper: left lateral view, lateral 
ethmoid not shown; lower, dorsal view.
Figure 184. Taranetzella lyoderma, CAS 53876, 98 mm 
SL. Left splanchnocranium and opercular bones.
interorbital or occipital pores; 7 suborbital pores (on ventral 
branch of chain under eye) arising from 8 small, poorly 
ossified suborbital bones; 9 preoperculomandibular pores, 
4 arising from dentary, 1 from anguloarticular and 4 from 
Preopercle. Preopercular and mandibular canals joined.
Jaw teeth simple, conical; subadult males with enlarged 
canine at premaxillary symphysis and another located ca. 5 
mm posterolateral to dentary symphysis; no enlarged teeth
Figure 185. Taranetzella lyoderma, CAS 53876,98 mm 
SL. Left hyoid bar.
in females; vomerine and palatine teeth of equal size to 
posterior jaw teeth in both sexes. Palatopterygoid series 
weak, with ectopterygoid and mesopterygoid not in contact 
noroverlapping half anterior and dorsal surfaces of quadrate 
(Fig. 184). Metapterygoid not reduced. Posterior ramus of 
hyomandibula not elongate. Preopercular canal passing to 
external pores through open trough. Branchiostegal rays 4 
+ 2. Ceratohyal-epihyal juncture smooth (Fig. 185). Cerato­
branchial 5 dentate; 3 pairs of pharyngobranchials and tooth 
plates. Gill rakers 3 + 11-13.
Posttemporal ventral ramus weak (Fig. 186). Postero­
dorsal ramus of cleithrum cartilaginous. Scapular foramen 
enclosed; scapula with well developed posterior strut. Post-
Figure 186. Taranetzella lyoderma, CAS 53876,98 mm 
SL. Left pectoral girdle.
cleithrum present Four actinosts; pectoral-fin rays 15-16. 
Pelvic-fin rays 3.
Epipleural ribs on vertebrae 1 through 13-16. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 3-4; 
no free dorsal pterygiophores. Two to 4 anal-fin pterygio­
phores anterior to haemal spine of first caudal vertebra. 
Caudal-fin rays 10, with 1 epural bearing 2 rays; hypural 
plate with 4 upper and 4 lower rays. Two anal-fin rays 
attached to haemal spine of second preural vertebra, except 
in 1 specimen (SIO 60-48) which has 1 ray on this broadened 
spine. Last dorsal ray associated with third or fourth preural 
vertebrae; last anal ray associated with second preural ver­
tebra.
SPECIES: Monotypic.
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Figure 187. Thermarces cerberus, LACM 43719-1 (paratype), 218 mm SL. Off Mexico.
DISTRIBUTION: A rare, eurybathic, transpacific species, 
Taranetzella lyoderma is known from the western Bering 
Sea (holotype, off the Kamchatka coast), Cascadia Abyssal 
Plain off Oregon, USA (17 specimens), and one specimen 
off Guadalupe Island, Mexico, in depths of 986-3000 m. 
ADDITIONAL REFERENCES: Pearcy et al. (1982: 387); Ander­
son (1984b: tab. 149); Matarese et al. (1989: 498).
Genus Thermarces Rosenblatt & Cohen, 1986 
(Figs. 187-189)
Thermarces Geistdoerfer, 1985: 365 (unavailable: no diag­
nosis, no type species, combined description un­
marked).
Thermarces Rosenblatt & Cohen, 1986: 72 (type species, 
Thermarces cerberus Rosenblatt & Cohen, 1986, by 
original designation); Amulf et al., 1987: 141-158; 
Anderson, 1989a: 226.
DIAGNOSIS: Suborbital bones 6, largely unossified, canal 
with 6 pores; Palatopterygoid series well developed but may 
be unossified and fused in areas; scales, pelvic fms, pelvic 
bone, and lateral line absent; flesh gelatinous; pyloric caeca, 
vomerine and palatine teeth present; vertebrae 29-32 + 
60-66 = 92-97; pectoral-fin rays 12-13.
DESCRIPTION: Gill slit extending ventrally to lower end 
of pectoral base or slightly below it. Upper jaw extending 
posteriorly to mid-orbit or rear margin of eye (sexually 
dimorphic nature of this variation not understood). Upper 
lip continuous across snout. Oral valve not reaching vomer. 
Pseudobranch filaments 2-3, small. Two nub-like pyloric 
caeca. Peritoneum black. Lining of orobranchial chamber 
black internally, becoming pale near margins. Vertebrae 
symmetrical (Amulf et al., 1987: figs. 7,10).
PTO
Figure 188. Left lateral view of neurocranium of Ther­
marces cerberus, SIO 82-46, cranium length 22 mm 
(specimen damaged). Heavy stippling in otic region repre­
sents areas of decalcification. Redrawn after Rosenblatt 
and Cohen (1986).
Neurocranium elongate, depressed (Fig. 188). Paras­
phenoid wing below mid-height of trigeminofacialis fora­
men, articulating with frontal. Sphenotic excluded from 
parietal by frontal. Parietals not meeting in dorsal mid-line. 
Intercalar small, squared-off (overlooked by Amulf et al., 
1987). Supraoccipital with low, median crest; supraoccipi­
tal and exoccipital articulating posteriorly.
Cephalic lateralis pores small, rounded. One small 
lateral extrascapular present; 2 postorbital pores present (1 
and 4); 2 nasal pores; no interorbital or occipital pores and 
no supratemporal commissure; 6 suborbital pores arising 
from 6 ventrally open, barrel-like, decalcified bones (Amulf 
et al., 1987: fig. 2; Anderson, 1989a: 226); 8 preopercu­
lomandibular pores, 4 arising from dentary foramina, 1 from 
anguloarticular, and 3 from groove in Preopercle. Preoper- 
cular and mandibular canals joined.
Jaw teeth simple, conical, those of outer row largest; 
teeth in 2-3 rows in dentary anteriorly, in 1-2 anterior rows 
in premaxilla (single posterior row in both jaws, all sizes). 
Vomerine and palatine teeth equal in size to inner jaw teeth. 
Palatopterygoid series incompletely ossified in some speci­
mens (endochondral regions either never ossify or decalcify, 
permitting poor alizarin staining; Fig. 189); when well os­
sified, ectopterygoid and mesopterygoid overlap more than 
half dorsal and anterior edges of quadrate. Metapterygoid 
not large, fused with mesopterygoid in SIO 82-46. Posterior 
ramus of hyomandibula not elongated. Branchiostegal rays 
4 + 2 (Amulf et al., 1987: fig. 4). Ceratohyal-epihyal 
juncture smooth. Ceratobranchial 5 dentate; 3 pairs of
Figure 189. Right lateral view of suspensorium of Ther­
marces cerberus, SIO 82-46. Heavy stippling as in Fig. 
188. Redrawn after Rosenblatt and Cohen (1986).
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pharyngobranchials, that of gill arch 4 cartilaginous, but 
with tooth patches, as others. Gill rakers 2 + 13-16 = 15-18.
Posttemporal ventral ramus absent Scapular foramen 
enclosed; scapula with weak posterior strut, but all pectoral 
rays insert on cartilaginous lamina posterior to actinosts 
(Arnulf et al., 1987: fig. 6). Postcleithrum present, may be 
decalcified (Anderson, 1989: 226). Four bony actinosts, 
also may be decalcified; pectoral-fin rays 12-13. Pelvic fin, 
including pelvic bone and rays, absent.
Epipleural ribs on vertebrae 3 through 27-30. Pterygio­
phore of first dorsal-fin ray associated with vertebrae 5; no 
free dorsal pterygiophores. Three to 4 anal-fin pterygiopho­
res anterior to haemal spine of first caudal vertebra. Cau­
dal-fin rays 9-10, with 1 epural bearing 2 rays; hypural plate 
with 4 upper and 3-4 lower rays. Last dorsal ray associated 
with fourth preural vertebra; last anal ray associated with 
second preural vertebra.
SPECIES: Two nominal species from the eastern tropical 
Pacific abyss.
DISTRIBUTION: Thermarces cerberus is known from the 
abyssal eastern tropical Pacific along the East Pacific Rise 
at hydrothermal vents located at 21° N and 11 -13 ° N, and the 
Galapagos Rift. Thermarces andersoni, a doubtful species, 
is known only from 2 specimens taken at the 11-13°N site. 
Depths of vent sites where both forms were seen from the 
submersible ALVIN ranged between about 2550 and 2630 
m.
REMARKS: Geistdoerfer (1985) compared the two nomi­
nal species of Thermarces on the basis of the then unpub­
lished manuscript of Rosenblatt and Cohen (1986), using 
these authors’ nominal taxa. Under Articles 13 (a) (i), 13 (b) 
and 13 (c) of the International Code of Zoological Nomen­
clature, Thermarces Geistdoerfer is unavailable, since no 
generic diagnosis was given, no type species was fixed, and 
descriptive sections are unmarked.
Anderson (1989a) showed certain diagnostic features 
of Thermarces given in the original description were the 
result of features being overlooked as a result of poor 
alizarin staining in SIO 82-46 (see Figs. 188,189). Correc­
tions to the original diagnosis are: 1) postcleithrum present; 
2) suborbital bones 6; 3) infrapharyngobranchials 3.
Amulf et al. (1987) presented a discussion on relation­
ships and characters of Thermarces that is seriously flawed. 
Their Table 1 comparing various zoarcid “subfamilies” is 
a very limited assemblage of characters that are non-diag­
nostic among higher categories, some of which, such as 
features of the axial skeleton, are redundant. Their “Brotuli- 
nae” refers to the Parabrotulidae. Neozoarcinae is placed in 
Stichaeidae herein. Melanostigma was shown not to pos­
sess the basisphenoid bone by Anderson and Hubbs (1981) 
who did not place Derepodichthys in its own subfamily, as 
stated by Amulf et al. Finally, Amulf et al. suggested 
Thermarces might one day be placed in its own subfamily 
on the basis of its morphology and “6cologie tout k fait 
originate.” This is rejected here as a result of the present 
character analysis.
ADDITIONAL REFERENCES: Parin (1988: 205); Cohen et al. 
(1990: 281).
ZOOGEOGRAPHY
The zoarcids have been one of the more successful fish 
families to occupy the continental slopes of boreal regions, 
and one of the few families occurring there that has radiated 
throughout the Southern Ocean (Anderson, 1988a; Ander­
son and Gosztonyi, 1991; Andriashev, 1965,1990). Ander­
son (1988a) adduced evidence of a Miocene dispersal of the 
zoarcids into the southern hemisphere, indicating an earlier, 
possibly Eocene, origin for the group (see Greenwood et al., 
1966: 347 and Eastman, 1993: 130). Problems that have 
hampered a rigorous discussion, let alone general hypothe­
ses of the zoogeography of continental slope fish faunas, 
continue at this writing. The main problem with an histori­
cal, or phylogenetic, biogeographic analysis of any slope 
fish group remains the incomplete knowledge of the full 
ranges of dominant taxa because of insufficient collection. 
A prerequisite to phylogenetic biogeography is, of course, 
rigorous phylogenetic studies of the various taxa to test 
historical hypotheses. This approach is not attempted here 
with the Zoarcidae owing to the deficiencies of distribu­
tional data and that the intrarelationships of many other 
probably informative fish groups, especially Liparididae, 
Macrouridae and Rajidae, are still in an uncertain state. 
Recent analyses of gadiform distributions generally do not 
corroborate zoarcid patterns, as the group shows an Atlantic 
origin and subsequent dispersal (Cohen et al., 1990; Ho, 
1990; Howes, 1991).
Distributional patterns of the shelf-dwelling zoarcids 
generally support the zoogeographic areas proposed by 
Briggs (1974). Many coastal species or genera are confined 
within one of Briggs’ Regions or Provinces within a Region. 
However, few well sampled slope-dwelling genera or spe­
cies are confined within a Province; even the short-ranged 
Oregon Province’s Eucryphycus californicus and Lyconema 
 barbatum are found just south of the Pt. Conception 
barrier into the San Diego Province of the California  Region. 
Although he did not elaborate, Briggs (1974: 378) postu­
lated recognition of a large number of deep-slope provinces 
based on the now discredited view that continental slope and 
thalassobathyal areas contained a large number of short- 
ranged, endemic faunas (Vinogradova, 1979; Parin, 1984). 
Since so few slope faunas have been adequately sampled it 
is still premature to draw conclusions about any. areas of 
endemism for their inhabitants, especially since many spe­
cies have ranges that span several ocean basins. At the 
generic level, distributions become even more difficult to 
study. For example, among zoarcids, Dieidolycus Ander­
son, 1988 was erected for a  single species (D. leptoderma- 
tus) taken at two distant areas of the Antarctic abyss and the 
genus was thought to be endemic to the region. A second 
(undescribed) species of the genus was found in the central 
Indo-Pacific thus making Dieidolycus very probably wide­
spread throughout the poorly sampled southern hemisphere 
abyss. Although widespread taxa are biogeographically 
uninformative with respect to areas of endemism (Platnick 
and Nelson, 1978), a few tracks of widespread zoarcid taxa 
are presented below. It is hoped that these may aid in 
defining biogeographic units that reflect the history of bo­
real slope fish evolution, for, as Howes (1991) put it, some 
widespread taxa appear so “only via discrete global channels
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Figure 190. Distribution of the eelpout genus Gymnelus. Source: Anderson (1982b).
which, for the most part, are continental slopes.” As far as 
present ranges are known, six major areas of endemism for 
zoarcids can be identified.
NORTHWESTERN PACIFIC. Eleven genera, or 24% of 
the total, are endemic to Briggs’ (1974) Western Pacific 
Boreal Region (WPB). These include Lycozoarces and 7 of 
the 12 genera of Gymnelinae. Three lycodine genera, 
Bothrocarina, Hadropogonichthys and Lycogrammoides 
are endemic to the WPB. Most species of zoarcids in the
WPB are found in the Okhotsk and Kuril Provinces, but 
slope forms like Andriashevia from the Oriental Province, 
probably range far into the northerly regions. Ninety-two 
species occur in the WPB plus the Arctic portion of the 
northwestern Bering Sea. Of these, 73 species, or 79%, are 
endemic. Two genera, Opaeophacus and Nalbdntichthys, 
known from 1 and 2 captures respectively, from the Bering 
Sea are very likely trans-Pacific at high latitudes.
Figure 191. Distribution of the snailfish genus Liparis. Sources: Able (1973,1976), Able and McAllister (1980), Cohen 
(1960), Eschmeyer and Herald (1983), Kido (1988), Smith (1968), Stein and Able (1986) and Stein et al. (1991).
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Figure 192. Distribution of the eelpout genus Lycodes.
NORTHEASTERN PACIFIC. No eelpout genus is endemic 
to the Eastern Pacific Boreal (EPB) or California regions, 
but Derepodichthys, Eucryphycus, and Lyconema range 
from the Oregon Province of the EPB into the northern part 
of the California Region. One other, Thermarces, is a 
thalassobathyal, Mexican-Panamanian form. Because of 
oceanic circulatory patterns in the eastern Pacific, the lim­
ited larval dispersal capabilities of zoarcids (Anderson, 
1984a), and Thermarces’ apparent specific hydrothermal
vent habitat requirements, the genus is probably restricted 
to these areas all along the East Pacific Rise. Forty-seven 
species of zoarcids occur in the northeastern Pacific, 31 of 
which, or 66% are endemic.
NORTHWESTERN ATLANTIC. Eelpouts occur in this 
area from the Carolina Region north into the Arctic except 
for the tropical, abyssal Pachycara sulaki. Only two species 
occur along the slope of the Carolina Region, both endemic: 
the monotypic Exechodontes and the primitive Lycenchelys
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bullisi, although P. sulaki ranges into the abyssal Gulf of 
Mexico (Anderson, 1989a). The Western Atlantic Boreal 
Region (WAB) extends north of the Carolina Region to 
southern Labrador, the beginning of the Arctic Region. Of 
the 16 species in the WAB, none are endemic.
ARCTIC. None of the four genera (Gymnelus, Lycenchelys, 
Lycodes and Lycodonus) represented in the Arctic Region 
are endemic. Twenty-seven species, or about 12% of the 
total species of these genera, are found here, but only 12 are
endemic: 3 species of Lycenchelys, 1 of Lycodonus and 8 of 
Lycodes. The true ranges of most Arctic zoarcid species is 
not well established, and recent studies (McAllister et al., 
1981; Andriashev, 1986a) indicate a large percentage may 
be circumarctic and eurybathic. The distributions of the 
shelf-dwelling Gymnelus, the snailfish Liparis and the 
deeper-living Lycodes (Figs. 190-192) reflect typical high- 
Arctic distributions of Recent fishes, which began with a 
re-occupation of this area about 3.5 Ma (Herman and Hop­
kins, 1980; Anderson, 1982b: 58). The distribution of Zoar-
Figure 195. Distribution of the eelpout genus Melanostigma. Dashed line, southern hemisphere—northern limit of 
M. vitiazi, M. inexpectatum, M. gelatinosum, and, in the Humbolt Current area of western South America, M. bathium.
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ces (Fig. 193) seems to reflect a pre-Pliocene vicariance. 
Since there is no high-Arctic penetration by this primitive, 
thus presumably old, genus, a periglacial migration of popu­
lations with the onset of the Quaternary glaciation more than 
3 Ma is suggested to explain this pattern, as it has been for 
marine invertebrates (Nesis, 1963; Durham and MacNeil, 
1967; Lubinsky, 1980).
MAGELLAN PROVINCE. Twelve genera, or 27% of the 
total zoarcid genera, are endemic to this province of the 
Southern South America Region (Anderson and Gosztonyi,
1991). The distributions of several slope-dwelling zoarcids 
may extend to the southernmost region of the warm-temper­
ate Eastern South America Region (ESA), however, fidelity 
to the Magellan Province appears to be high for slope fishes 
occurring there. S6ret and Andreata (1992) showed the 
slope community in the ESA of southern Brazil to be domi­
nated by eels, benthic aulopiforms, ophidioids and grena­
diers, typical of the pan-tropical, deep-demersal fauna 
(Anderson et al., 1986). Twenty-five zoarcid species are 
endemic to the Magellan Province and include some of the
Figure 197. Distribution of the eelpout genus Lycodapus.
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non-endemic genera Lycenchelys, Lycodapus, Lycodonus, 
Melanostigma, Oidiphorus and Ophthalmolycus. All these 
genera except Lycodonus have species with conspecifics in 
the adjacent South Georgia Province of the Antarctic Re­
gion. The distribution of the 25 Magellanic zoarcids is 
composited as Fig. 194. The cladogram of relationships 
among the Magellanic zoarcids (Fig. 17) reveals an evolu­
tion from ancestral deep-water habitats into littoral areas. 
The more derived genera, such as Austrolycus, Crossos­
tomus, Dadyanos, Maynea, and Phucocoetes occur interti- 
dally, whereas the more primitive genera, such as Aiakas 
and Notolycodes, occur on the upper slope. This slope-to- 
shore (or oceanic to shelf) pattern was reported for the fish 
families Ogcocephalidae and Carapidae by Markle and 
Bradbury (1986) and gadoids (Howes, 1991). 
ANTARCTIC REGION. Only two genera, Lycodichthys 
and Seleniolycus are endemic to this region (Anderson, 
1988a, 1990a). Seleniolycus, known from the Antarctic
Figure 199. Distribution of the snailfish genus Careproctus. Sources: Andriashev and Prirodina (1990), Kido (1988), 
Stein (1978), Stein and Able (1986) and Stein et al. (1991).
98
Figure 200. Distribution of the eelpout genus Pachycara.
portion of the Kerguelen Plateau at Banzare Bank, is pre­
dicted to stray occasionally to the Plateau’s more northerly 
reaches (the Subantarctic Region), and co-occur there with 
other zoarcids of both regions like Lycodapus antarcticus, 
L. pachysoma and Melanostigma gelatinosum. A total of 23 
species occur in the Antarctic Region, 15 of which, or 65%, 
are endemic.
WIDESPREAD DISTRIBUTIONS. In addition to the 4 
Arctic-subarctic patterns figured above, three other distribu­
tional patterns can be identified for zoarcids with wide­
spread distributions, one of which is represented by the 
cosmopolitan, mesopelagic genus Melanostigma (Fig. 
195). With its sister group, the monotypic Seleniolycus, 
Anderson (1988a) postulated a Southern Ocean origin for 
Melanostigma, with transgression of the tropics occuring in 
the Atlantic and Pacific by populations that later produced 
three species in the northern hemisphere (M. atlanticum, M. 
pammelas and M. orientale; see Fig. 54).
Andriashev (1978) postulated a Southern Ocean origin 
for some deep-sea fish groups, discussing the evolution of
Figure 201. Distribution of the eelpout genus O phthalm olycus. Source: Anderson (1992).
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the hadal Notoliparis, although he never clearly invoked the 
traditional dispersalist method of speciation from a center 
of origin (Darlington, 1957; Briggs, 1974) or that which 
produces an opposite effect, Hennig’s (1966) Progression 
Rule. The Progression Rule states that descendants of an­
cestral species that retain a primitive epiphenotype are found 
in the center of origin of the whole group. Descendant 
groups speciate by the explicit model of peripheral isolation 
because they develop different ecological requirements to 
the ancestral forms. If a Southern Ocean origin is postulated 
for Melanostigma and Notoliparis, the Progression Rule 
appears to explain how the present patterns came to be. 
However, Wiley (1981) and others have criticised the  ad  hoc 
nature of assuming process before pattern in discussing the 
Progression Rule. In criticism of the rule with regard to the 
evolutionary history of Melanostigma (and Notoliparis), it 
is difficult to see what “different ecological requirements” 
may have been to this group. The nearly physically constant 
mesopelagic realm and generalist feeding niche (Belman 
and Anderson, 1979) precludes much (or any) crossing of 
physical barriers or transition to new niches for these fishes.
Another biogeographic method invokes pattern to test 
hypotheses of process and, in its first stage, was called the 
vicariance, or historical method (Rosen, 1976), later modi­
fied and renamed “cladistic biogeography” (Platnick and 
Nelson, 1978; Humphries and Parenti, 1986). Rather than 
explain a distributional pattern by invoking theories of 
speciation, this method tests conformities to general patterns 
of distributions and relationships exhibited by many groups 
of taxa endemic to the areas under consideration.
In applying this method of analysis, Nelson (1975) 
argued that in allopatric speciation events the original range 
of a presumed ancestral species is equal to the sum of the 
ranges of its descendants which, by implication, do not 
disperse across barriers. Nelson’s examples were of exclu­
sively terrestrial organisms and ecosystems that are, of 
course, bounded by geological and other physical con­
straints. But this view is incomplete with regard to disjunct 
oceanic distributions, especially as exemplified by pelagic 
organisms with broad distributions whose populations are 
constantly spatially fluctuating. Following Croizat’s (1964: 
188) thinking, it seems that mesopelagic patterns, like that 
of Melanostigma, are produced by gradual range extensions 
as oceanic water masses fluctuate, followed by vicariant 
events, then continued range extension (dispersal) through 
any of the on-going vagaries of currents or other fortuitous 
events that may promote larval dispersal. Rosenblatt & 
Waples (1986) provided a test of vicariant and dispersal 
hypotheses to explain genetic non-differentiation in some 
trans-Pacific shore fishes. They concluded that long dis­
tance dispersal (across the Pacific Barrier; Ekman, 1953) 
was the most likely scenario to account for this type of 
distribution in at least some species. White (1987) proposed 
an interesting allopatric speciation mechanism for deep-sea 
communities in Cenozoic times through periodic episodes 
of anoxic events. He suggested that speciation was pro­
moted along continental slopes and in midwater by isolation 
caused by advancing oxygen minimum layers. The point is, 
when analyzing marine fish distributions, that physico-eco- 
logical processes in the sea are apparently more dynamic 
than those that govern distributions of terrestrial vertebrates
and plants; and terrestrial ecosystems have largely figured 
in claims supporting or criticizing the vicariance/dispersal 
“controversy.” But, as Craw (1988) pointed out, Croizat’s 
work essentially resolved the problem in synthesizing both 
aspects of process, but for some reason, “debate” on the 
subject continues to the present. Still, Croizat’s track analy­
sis is generalized and to make rigorous comparisons be­
tween marine regions and organisms it is necessary to 
produce area cladograms that can be compared to taxonomic 
cladograms, a situation sadly lacking for most deep-sea 
animals. Yabe’s (1985) phylogeny of cottoids and 
Kanayama’s (1991) revision of Agonidae detail repeated 
back-and-forth radiations of these fishes across the North 
Pacific with some incursions into the Arctic, Atlantic and 
southern hemisphere. Similarly, Yatsu’s (1985) phylogeny 
of Pholididae reveals 3 trans-Pacific radiations and one that 
placed Pholis gunnellus in the North Atlantic like the pre­
sumed ancestor of Zoarces viviparus. However, Kido’s 
(1988) parochial view of some northern hemisphere li­
paridids and Barsukov’s (1981) ad hoc evolution of Sebasti- 
nae are of limited value in analyzing boreal marine fish 
distributions. Likewise, Toyoshima’s (1985) review of 
Japanese lycodines is also parochial, unanalytical and of 
little use zoogeographically.
A second type of widespread distributional pattern ex­
ists for zoarcids that is basically a Pacific rim pattern with 
extensions out of the northern and eastern sectors. The 
distribution of the demersal Bothrocara (Fig. 196) exempli­
fies the pattern, but itself extends out to the Scotia Ridge (a 
single specimen), thus possibly to the Antarctic Peninsula. 
Similarly, the pelagic Lycodapus (Fig. 197) has spread 
around the Pacific rim, but is represented by 2 species that 
are probably circumpolar within the confines of the Antarc­
tic Convergence. It should be expected that Lycodapus 
species (possibly L  fierasfer and L. endemoscotus) will be 
encountered along the edge of the Peru-Chile Trench where 
specimens have not been captured, thus making the distri­
bution continous around the rim from Japan to Antarctic 
waters. The distribution of Lycenchelys (Fig. 198) is also 
one of a complete Pacific rim type, but this genus has spread 
into the North Atlantic and large plateaus of the southern 
hemisphere. The liparidid genus Careproctus (sensu 
stricto) has a similar distribution (Fig. 199), but has so far 
not been recorded from southern hemisphere regions out­
side the Scotia Ridge and adjacent coastal Antarctica (An­
driashev and Prirodina, 1990). The skate genus Bathyraja 
(not figured because of several unpublished records) has a 
distribution close to that of Careproctus plus Lycenchelys, 
except that Bathyraja's distribution is probably continuous 
along the west African coast and perhaps so around Antarc­
tica (Stehmann and Burkel, 1990).
To account for these types of patterns, Andriashev 
(1990) hypothesized a dispersal from a “secondary Patago­
nian-Antarctic region” into the boreal and eastern Atlantic. 
Anderson (1988a), however, considered a Miocene tran- 
gression of the Panamanian seaway a more likely explana­
tion of Pacific to Atlantic dispersal because of the close 
relationships of tropical western Atlantic deep-sea zoarcids 
to Pacific groups. Two important Miocene vicariant events 
that contributed to the evolution of fishes, then, were the 
closing of the seaway to deep-sea forms, perhaps 7 Ma, and
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anoxic events in the eastern Pacific that separated popula­
tions (White, 1987). Andriashev’s (1990) conclusion that 
an Arctic pathway into the Atlantic from the Pacific existed 
for deep-sea forms seems justified in that the first Cenozoic 
Bering seaway opened about 3.5 Ma (Herman and Hopkins, 
1980) with maximum depths not exceding 150 m during 
interglacial periods (Hopkins, 1967).
A final type of widespread distributional pattern is 
shown only by Pachycara and Ophthalmolycus. The ranges 
of most species are incompletely known, but both genera 
show great disjunctions. Pachycara is absent in the north­
western Pacific (Fig. 200), but the single abyssal species P. 
bulbiceps may range continuously through the eastern Pa­
cific and around Cape Hom into the North Atlantic (Ander­
son, 1989a). The distribution of Ophthalmolycus (Fig. 201) 
is more restricted than that of Pachycara, and this genus is 
absent from the Atlantic and northern hemisphere, except 
that the abyssal O. conorhynchus may range toward the Gulf 
of California.
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APPENDIX 1
MATERIAL EXAMINED
Catalogue numbers with asterisks represent specimens 
cleared and stained for Osteological examination. Other 
important specimens were radiographed or superficially 
dissected. Additional specimens from earlier studies, too 
numerous to relist, are indicated by literature citation. 
Measurements in SL.
Family Zoarcidae
A ia k a s  k re ff t i—PATAGONIAN SLOPE: ISH 385-1971 (holo­
type, 247 mm); ISH 274-1978 (301 mm); ZIN 45528 (2, 
229-247 mm); ZIN 45529 (1; 268 mm).
A ia k a s  z in o r u m —PATAGONIAN SLOPE: ZIN 39893 (holotype, 
87 mm).
A n d r ia s h e v ia  a p te r a —JAPAN: ZIN 43449 (holotype, 173 mm); 
ZIN 45973 (2,177-193 mm).
A u s tr o ly c u s  d e p r e s s ic e p s —CHILE: LACM 11153-1 * (3,104-268 
mm); VIMS 05942* (1, 209 mm). ARGENTINA: CAS 
53276 (2, 138-155 mm); VIMS 05401 (2, 138-155 mm); 
FALKLAND ISL.: USNM 88806 (1,445 + mm). 
A u s tr o ly c u s  la tic in c tu s—ARGENTINA: CAS 53298* (1, 194 
mm); ISH 1422-1966 (1,109 mm).
B ila b r ia  o rna t a —SEA OF OKHOTSK: CAS 61023* (1, 160 
mm); ZIN 20168 (holotype, 162 mm; radiograph only; speci­
men destroyed, 1941-1944); ZIN 13089 (1, 143 mm); ZIN 
42281 (1,115 mm); ZIN 43977 (1, 214 mm); ZIN 44508 (2; 
159-198 mm); ZIN 46781 (1; 166+mm).
I l l
B o th r o c a r a  a la lo n g  u m —GULF OF CALIFORNIA: MCZ 28694 
(2 syntypes, 235+, 432 mm).
B o th r o c a r a  b ru n n e u m —CALIFORNIA: CAS 34355* (1, 338 
mm); VIMS 07112 (1, 455 mm); RUSI 37098 (1; 246 mm). 
BERING SEA: USNM uncat.* (3,165-368 mm).
B o th r o c a r a  e lo n g a tu m —GULF OF PANAMA: MCZ 28691 (syn­
type, 515 mm); MCZ 28692 (syntype, 310+ mm).
B o th r o c a r a  h o l la n d i—SEA OF JAPAN: SU 3535 (paratype, 248 
mm); USNM 117934 (1, 202 mm); USNM 117950 (1, 252 
mm); USNM 117966 (11, 189-253 mm); USNM 149617 (2, 
241-246 mm); USNM 150295 (1, 233 mm); USNM 150296 
(1, 318 mm).
B o th r o c a r a  m o lle —CALIFORNIA: USNM 75820 (holotype of B. 
re m ig e ru m , 281 mm); SU 22987 (paratype of B. r e m ig e ru m ,  
250 mm); SIO 71-190 (1, 480 mm); SU 475 (1, 181 mm). 
OREGON: BCPM 982-93 (1, 145 mm).
B o th r o c a r a p u s i l lu m —ALASKA: LACM 1199* (6, 133-145).
B o th r o c a r a  r ic to la tu m —GULF OF PANAMA: MCZ 28693 
(holotype, 427 mm).
B o th r o c a r a  ta n a k a e —JAPAN: USNM 150363* (1, 323 mm); 
USNM 161445 (1, 305 mm); USNM 161495 (1, 645 mm); 
USNM 160718 (1, 319 mm); SU 32252 (1, 266 mm).
B o th r o c a r a  z e s tu m —JAPAN: USNM 50576 (holotype, 475 mm); 
SU 7122 & SU 7256 (2 paratypes, 464-499 mm).
B o th r o c a r in a  m ic r o c e p h a la —SEA OF OKHOTSK: HUMZ 
55484 (1, 338 mm)*; HUMZ 34001 (1,408 mm); HUMZ 
92120 (1, 320 mm); HUMZ 92131 (1, 382 mm).
B o th r o c a r in a  n ig r o c a u d a ta —SEA OF OKHOTSK: HUMZ 
55232 (1, 308 mm).
C r o s s o s to m u s  c h i le n s is—ARGENTINA: MACN 4403 (2, 110- 
165 mm); MACN 2687 (1,220 mm); LACM 43724-1 (1,152 
mm). CHILE: LACM 10724-2 (1, 76 mm); USNM 197772 
(1, 59 mm). LACM 38214-1 (1, 53 mm). See also Anderson 
and Gosztonyi (1991: 6).
C r o s s o s to m u s  f a s c ia tu s —ARGENTINA: VIMS 05402* (1, 118 
mm); ISH 328-1971 (1,335 mm); FAKU AP-21 (1 ,162 mm).
D a d y a n o s  in s ig n is—ARGENTINA: VIMS 05403* (1, 198 mm); 
ISH 6-1975 (2,168-209 mm).
D a v id i jo r d a n ia  b r a c h y r h y n c h a —SEA OF OKHOTSK: CAS 
61019* (1,146 mm).
D a v id i jo r d a n ia  jo r d a n ia n a —SEA OF OKHOTSK: USNM 92585 
(1,118 mm).
D a v id i jo r d a n ia  p o e c i l im o n —JAPAN: UMMZ 202551* (1, 135 
mm).
D e r e p o d ic h th y s  a le p id o tu s —CALIFORNIA: SIO 65-445* (1, 
127 mm). GULF OF CALIFORNIA: ZIN 48144 (1, 102 
mm). See also Anderson & Hubbs (1981: 342).
D ie id o ly c u s  sp. nov.—BISMARCK SEA: AMS 1.32236-001 
(holotype, 88 mm); AMS 1.32236-002 (paratype, 73+ mm).
D ie id o ly c u s  l e p to d e r m a tu s —SCOTIA SEA: LACM 10772-7 
(holotype, 160 mm). See also Anderson (1988a: 72-73).
E u c r y p h y c u s  c a l i f o rn ic u s—CALIFORNIA: VIMS 05806* (16, 
48-173 mm). See also Anderson (1988c: 90-91).
E x e c h o d o n te s  d a id a le u s —FLORIDA: USNM 211797 (holotype, 
96 mm); CAS 53282 (1, 92 mm)*; USNM 233628 (1, 65 
mm)*; CAS 53295 (1 ,100 mm); UMML3818 (2,93-98 mm); 
UMML 5362 (1, 113 mm); UMML 15913 (2, 73-87 mm); 
UMML 16074 (1,103 mm); UMML 18365 (2,91-100 mm); 
UMML 32308 (1, 95 mm). CUBA: MCZ 35617 (1, 82 mm).
G y m n e lo p s is  b r a s h n ik o v i—SEA OF OKHOTSK: ZIN 13029 
(holotype, 97 mm); KURIL ISL.: ZUMT uncat (1,109 mm).
G y m n e lo p s is  b r e v i f e n e s t r a ta —SEA OF OKHOTSK: USNM
92587 (holotype, 89 mm); AOMORI PREF., JAPAN: ZIN
uncat. (VITYAZ’ sta. 6668). See also Anderson (1982b: 52).
G y m n e lo p s is  o c e l la ta —SEA OF OKHOTSK: ZIN 20167 (holo­
type, 113 mm). See also Anderson (1982b: 76).
G y m n e ld p s is  o c h o te n s is—SEA OF JAPAN: UMMZ 202550* (1, 
252 mm); USNM 117956* (1, 222 mm). See also Anderson 
(1982b: 51,76).
G y m n e lu s  h e m ifa s c ia tu s—ARCTIC CANADA: NMC 75-165* 
(1,105 mm). See also Anderson (1982b: 40, 74-75).
G y m n e lu s  r e tr o d o r s a l i s —GREENLAND: ZMUC 208* (1, 107 
mm). See also Anderson 1982b: 35, 73-74).
G y m n e lu s  p a u c ip o r u s —KAMCHATKA PENIN.: USNM 92589 
(holotype, 136 mm). See also Anderson (1982b: 48).
G y m n e lu s  p o p o v i — ALEUTIAN ISL.: UWZ 3558* (3, 55-100 
mm). See also Anderson (1982b: 44, 75-76).
G y m n e lu s  v ir id i s —GREENLAND: ZMUC 8* (1,215 mm). ARC­
TIC CANADA: NMC 62-410* (1,112 mm); NMC 77-1259* 
(4, 116-193 mm); NMC 62-379* (5, 60-159 mm); NMC 
60-54* (1, 67 mm); USNM 177574* (1, 110 mm). See also 
Anderson (1982b: 30, 71-73).
H a d r o p a r e ia  m id d e n d o r f f i— S E A  OF OKHOTSK: CAS 61018* 
(1, 142 mm); ZIN 47972 (6, 47-138 mm); ZIN 47974 (6, 
51-178 mm).
H a d r o p a r e ia  s e m is q u a m a ta —KURIL ISL.: ZIN 35815 (holotype, 
137 mm). Paratypes: ZIN 35815 (1,133 mm); ZIN 47951 (1, 
117 mm); ZIN 47952 (3, 76-136 mm); ZIN 46783 (1, 137 
mm).
H a d r o p o g o n ic h th y s  l in d b e r g i— KURIL ISL.: ZIN 46274 (1, 342 
mm). JAPAN: NSMT P18991 (1, 151 mm).
I lu o c o e te s  e lo n g a tu s—ARGENTINA: CAS 53297* (2, 131-147 
mm); ISH 25-1970 (5, 131-161 mm).
I lu o c o e te s  f im b r ia tu s —CHILE: BMNH 1917.7.14: 69 (holotype: 
140 mm). BURDWOOD BANK: ISH 1401-1966* (1, 302 
mm). ARGENTINA: ISH 1359-1966 (3, 305-344 mm); ISH 
397-1978(1,177 mm).
K r u s e n s te m ie l la  m a c u la ta —SEA OF OKHOTSK: ZIN 29989 (2 
syntypes, 61-78 mm). SEA OF JAPAN: ZIN 40166 (1, 107 
mm).
K r u s e n s te m ie l la  m u l tis p in o s a —SEA OF OKHOTSK: USNM 
92592 (1, 125 mm); ZIN 19961 (1,102 mm); ZIN 34728 (1, 
101 mm); ZIN 34991 (1,116 mm); ZIN 48113 (1,113 mm); 
ZIN 48114(1, 116 mm).
K r u s e n s te r n ie l la  n o ta b i l i s—SEA OF OKHOTSK: CAS 61022* 
(1, 120 mm); USNM 92591 (syntype, 109 mm); ZIN 13012 
(3 syntypes, 83-148 mm); ZIN 44707 (2, 119-123 mm).
K r u s e n s te r n ie l la  p a v lo v s k i i—BERING SEA: ZIN 33748 (3 syn­
types, 65-124 mm).
L e th o ly c u s  m a g e l la n ic u s—PATAGONIAN SLOPE: ISH 164- 
1978 (holotype, 144mm);ISH 173-1978 (paratype, 150 mm).
L e th o ly c u s  m ic r o p h th a lm u s—PATAGONIAN SLOPE: BMNH 
1936 .8 .26 :1047  (ho lo type o f M e l a n o s t i g m a  m ic r o ­
p h th a lm u s , 83 mm); ISH 376-1978* (1, 90 mm). See also 
Anderson (1988b: 273).
L y c e n c h e ly s  a lb a —NORTH ATLANTIC: MNHN 86-590 (holo­
type of L y c o d e s  a lb a , 190 mm); MNHN 86-591 (1,195 mm); 
MNHN 1970-31 (holotype of L y c e n c h e ly s  la b r a d o r e n s is ,  
213 mm); VIMS 05388 (1, 267 mm).
L y c e n c h e ly s  a lb o m a c u la ta —JAPAN: HUMZ 59531 (holotype, 
438 mm); HUMZ 78083 (paratype, 377 mm).
L y c e n c h e ly s  a lb e o la —KURIL-KAMCHATKA TRENCH: ZIN 
34668 (holotype, 184 mm).
L y c e n c h e ly s  a l ta —ALEUTIAN ISL: HUMZ 88704 (holotype, 
123 mm).
L y c e n c h e ly s  a n t a r c t i c a —SCOTIA SEA & PERU-CHILE 
TRENCH: 14 LACM & ZIN specimens, 139-248 mm (see 
Anderson, 1988a: 88).
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L y c e n c h e ly s  a r a t r i r o s t r i s —ANTARCTICA: ZIN 38342 (holo­
type, 219 mm); ISH 61-1985 (1, 168 mm); LACM 10434-2 
(1, 212 mm); LACM 10481-2 (1, 209 mm).
L y c e n c h e ly s  b a c h m a n n i—PATAGONIAN SLOPE: ISH 306- 
1971 (holotype, 315 mm). See also Anderson and Gosztonyi 
(1991:7).
L y c e n c h e ly s  b e ll in g s h a u s e n i—SOUTH GEORGIA ISL.: ISH 
402-1976* (1, 266 mm). See also Anderson (1988a: 93).
L y c e n c h e ly s  b u l l is i— G U L F  OF MEXICO: USNM 188232 (holo­
type, 176 mm); UMML 5363 (paratype, 170 mm); UMML 
28665 (1, 170 mm); USNM 233626 (1,170 mm).
L y c e n c h e ly s  c a m c h a t ic a —SIO 74-166* (9, 121-145 mm). See 
also Anderson et al. (1979: 263).
L y c e n c h e ly s  c ic a t r i f e r —GULF OF CALIFORNIA: ZIN 48143 (2, 
188-205 mm). GULF OF PANAMA: MCZ 28684 (holotype, 
230 mm). PERU: USNM 135618 (1, 262 mm); ZIN 48392 
(5, 128-167 mm); ZIN 45775 (1, 209 mm).
L y c e n c h e ly s  c r o ta l in u s—CALIFORNIA: VIMS 07198* (2, 212- 
342 mm); USNM 44279 (holotype of L y c o d p s i s  c r o ta l in u s , 
318 mm); USNM 44280 (holotype of L y c o d o p s i s  c r a s -  
s i la b r u s , 295 mm); USNM 75818 (holotype of E m b r y x  p a r ­
a l l e l us,, 388 mm). HSU 29000-10 (18, 137-422 mm); SIO 
74-166 (3, 333-414 mm).
L y c e n c h e ly s  h ip p o p o ta m u s—SEA OF OKHOTSK: ZIN 24826 (3 
syntypes, 167-208 mm); ZIN 32958 (2, 170-200 mm); ZIN 
32959 (1, 205 mm); HUMZ 77573 (1, 221 mm); HUMZ
77571 (1, 195 mm); HUMZ 77774 (1, 201 mm).
L y c e n c h e ly s  h u r e a u i—KERGUELEN PLATEAU: ZEN 44333
(holotype of A p o d o ty c u s  h u re a u i, 2 5 7  m m ). S e e  a ls o  A n d e r ­
s o n  (1 9 8 8 a :  9 4 ).
L y c e n c h e ly s  in c is a —GULF OF PANAMA: MCZ 28685 (2 syn­
types, 195+-240mm). ECUADOR: CAS 55591 (1,141 mm).
L y c e n c h e ly s  in g o lf ia n a —NORTH ATLANTIC: ZMUC 20 (holo­
type, 278 mm).
L y c e n c h e ly s  j o r d a n i—ALASKA: USNM 57828 (holotype of L y ­
c o d e s  j o r d a n i ,  3 3 0  m m );  S U  2 0 0 1 4  ( p a r a ty p e ,  2 0 8  m m ). 
O R E G O N : B C P M  7 1 - 2 4 2  (2 , 2 5 5 - 2 9 6  m m ). M E X I C O :  
L A C M  4 3 7 3 6 - 1  (3 , 1 7 3 - 2 2 0  m m ).
L y c e n c h e ly s  k o lth o ff i—GREENLAND: ZMUC P76335-76343 
(9, 151-232 mm).
L y c e n c h e ly s  m e la n o s to m ia s —SEA OF OKHOTSK: HUMZ
77572 (holotype, 188 mm).
L y c e n c h e ly s  m o n s tr o s a —GULF OF PANAMA: USNM 224467 
(holotype, 242 mm). MEXICO: SIO 61-176 (1, 207 mm). 
See also Anderson (1982a: 208).
L y c e n c h e l y s  m u r a e n a —NORTHEASTERN ATLANTIC: 
ZMUO 4538 (1,123 mm); ZMUO 4539 (1); ISH AD 262/64 
(2, 191-226 mm).
L y c e n c h e ly s  n a n o s p in a ta —SCOTIA SEA: LACM 10816-2 
(holotype, 185 mm).
L y c e n c h e ly s  n ig r ip a la tu m —ANTARCTICA: MNHN 1974-86 
(holotype, 280 mm).
L y c e n c h e ly s  p a x i l lu s —OFF VIRGINIA: VIMS 03802* (3, 121- 
173 mm); VIMS 06543 (13, 109-175 mm).
L y c e n c h e ly s  p la ty r h in a —NORTH ATLANTIC: ZMUC 119 
(holotype, 146 mm).
L y c e n c h e ly s  p l i c i f e r a —N ORTH WES TERN PACIFIC: ZIN 
32961 (holotype, 125 mm); ZEN 32961a (paratype, 105 mm); 
ZIN 34669 (holotype of L y c e n c h e ly s  b ir s te in i, 188 mm).
L y c e n c h e ly s  p o r i f e r —GULF OF CALIFORNIA: USNM 44384 
(holotype of L y c o d e s  p o r i f e r , 299 mm); SIO 70-248 (3, 
220-255 mm); SIO 70-247 (1, 257 mm); MCZ 28687, 28688 
(4 syntypes of L y c o d e s  a n g u is , 165-225+ mm); MCZ 28686 
(syntype of L y c o d e s  s e r p e n s , 255 mm).
L y c e n c h e ly s  r a s s i—SEA OF OKHOTSK: ZIN 32962 (holotype, 
192 mm); MCZ 34074 (1, 145 mm); HUMZ 77747 (1, 224 
mm). 
L y c e n c h e ly s  r a tm a n o v i—BERING SEA: ZEN 32957 (holotype, 
185 mm); ZIN 32957a (paratype, 183 mm); USNM 221249 
(1, 136 mm); USNM 221250 (1, 132 mm); HUMZ 81914 
(holotype of L y c e n c h e ly s  lo n g ir o s tr is  Toyoshima, 140 mm).
L y c e n c h e ly s  r o s e a —ALEUTIAN ISL.: HUMZ 88487 (holotype, 
235 mm); HUMZ 89341 (paratype, 195 mm).
L y c e n c h e ly s  s a r s i—NORTHEASTERN ATLANTIC: ZMUC 
P761014-P761017 (4, 147-165 mm); ISH 13/74 (2,115-169 
mm); ZMUO 4555 (1, 96 mm); ZMUO uncat. (10, 96-145 
mm).
L y c e n c h e ly s  s c a u r u s — G U L F  O F  P A N A M A : M C Z  2 8 6 8 9  (h o lo ­
ty p e , 1 7 5  m m ). C H IL E : L A C M  1 1 5 7 7 -2 *  (1 , 1 9 2  m m ).
L y c e n c h e ly s  s q u a m o s a —JAPAN: HUMZ 78464 (holotype, 256 
mm); CAS 61024 (213+, 223 mm). Lycenchelys tristicho- 
don—ANTARCTICA: MNHN 1974-87 (holotype, 304 
mm).
L y c e n c h e ly s  u s c h a k o v i - K U R I L - K A M C H A  T K A  T R E N C H : Z IN  
3 4 6 7 0  (h o lo ty p e , 2 5 4  m m ).
L y c e n c h e ly s  v e r r i l l i i—MIDDLE ATLANTIC BIGHT, USA: 
VIMS 06169* (4, 116-160 mm); VIMS 06509 (16, 79-162 
mm).
L y c e n c h e l y s  v i t i a z i - K U R I L - K A M C H A T K A  T R E N C H : Z IN  
3 3 7 4 7  (h o lo ty p e , 8 5  m m ).
L y c e n c h e ly s  v o lk i—BERING SEA: ZEN 32964 (holotype, 205 
mm).
L y c e n c h e ly s  w i lk e s i—ANTARCTICA: LACM 10476-2 (holo­
type, 249 mm).
L y c o d a p u s  a n ta r c t ic u s—BURDWOOD BANK: ISH 338-1971 
(1, 103 mm). See also Anderson (1988a: 104-105).
L y c o d a p u s  a u s tr a l is—CHILE: BMNH 1936.8.26:1048 (holotype, 
86 mm). See also Peden & Anderson (1978: 1956).
L y c o d a p u s  d e r ju g in i—BERING SEA: ZIN 25107 (holotype, 123 
mm). See also Peden & Anderson (1978: 1947).
L y c o d a p u s  d e r m a tin u s—CALIFORNIA: VIMS 07117* (1, 89 
mm). See also Peden & Anderson (1978: 1948-1951).
L y c o d a p u s  e n d e m o s c o tu s—OREGON: USNM 216471 (holotype, 
124 mm). See also Peden & Anderson (1978: 1936-1937), 
Anderson (1989: 152).
L y c o d a p u s  f i e r a s f e r —OREGON: VIMS 07116* (1, 99 mm). See 
also Peden & Anderson (1978:1953-1954), Anderson (1989: 
152).
L y c o d a p u s  le p tu s—BERING SEA: USNM 222660 (holotype, 99 
mm). See also Peden & Anderson (1981: 671-672).
L y c o d a p u s  m a n d ib u la r is—CALIFORNIA: VIMS 07114* (5, 85- 
126 mm); CAS 36726* (4, 48-130 mm). See also Peden & 
Anderson (1978: 1939-1943).
L y c o d a p u s  m ic r o c h ir—SEA OF OKHOTSK: ZIN 24848 (holo­
type, 77 mm). See also Peden & Anderson (1981: 670), 
Anderson (1989: 150).
L y c o d a p u s  p a c h y s o m a —OREGON: USNM 216468 (holotype, 
138 mm). See also Peden & Anderson (1978: 1946-1947 
uncorr. issue), Anderson (1988a: 106).
L y c o d a p u s  p a r v i c e p s —WESTERN CANADA: VIMS 07118* (1, 
98 mm). See also Peden & Anderson (1978: 1929-1930).
L y c o d a p u s  p o e c i lu s —BERING SEA: USNM 222663 (holotype, 
94 mm). See also Peden & Anderson (1981: 673-674).
L y c o d a p u s  p s a r o s to m a tu s —BERING SEA: USNM 221057 
(holotype, 134 mm). See also Peden & Anderson (1981: 
668-669), Anderson (1989: 150).
L y c o d e s  a g u lh e n s is—SOUTH AFRICA: BMNH 1927.12.6: 69 
(2, 223-235+ mm). RUSI 31460 (2, 282-288 mm).
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L y c o d e s  a lb o l in e a tu s—OFF KAMCHATKA PENIN.: ZIN 34581 
(holotype, 596 mm).
L y c o d e s  a t la n t ic u s—OFF VIRGINIA: VIMS 05407* (4, 288-319 
mm); VIMS 06471 (4, 269-334 mm); VIMS 03864 (1, 86 
mm); VIMS 03795 (1, 116 mm).
L y c o d e s  b r e v ic a u d u s—SEA OF OKHOTSK: BMNH 1970.2.12:1 
(1,163 mm).
L y c o d e s  b r e v ip e s — ALASKA: LACM 33295-1 (3,121-188 mm).
L y c o d e s  b r u n n e o f a s c ia tu s —SEA OF OKHOTSK: BMNH 
1970.2.12:2 (1,240 mm). ALEUTIAN ISL.: USNM 233629 
(3, 345-365 mm).
L y c o d e s  c a u d im a c u la tu s—JAPAN: BMNH 1938.6.23:26 (1,222 
mm); CAS 39576 (1,191 mm).
L y c o d e s  c o r te z ia n u s—CALIFORNIA: VIMS 07109* (3, 52-292 
mm); VIMS 07110* (1, 196 mm); VIMS 06477 (5, 235-270 
mm).
L y c o d e s  c o n c o lo r —BERING SEA: USNM 48764 (holotype, 545 
mm); LACM 34164-1 (1, 325 mm). RUSI 31501 (1, 503 
mm). GULF OF ALASKA: LACM 35768-2 (1, 179 mm); 
LACM 35752-4 (1, 281 mm).
L y c o d e s  d ia p te r u s—CALIFORNIA: VIMS 07095* (5, 167-234 
mm) & (15, 190-249 mm). BERING SEA: RUSI 31499 (1; 
245 mm).
L y c o d e s  e s m a r k i—VIRGINIA: VIMS 05758 (1,129 mm); VIMS 
03247 (1,145 mm). GREENLAND: ZMUC uncat. (10, 343- 
441 mm).
L y c o d e s  e u d ip le u r o s t ic tu s—NORTH ATLANTIC: VIMS 05756* 
(1,257 mm); ZMUC 138 (syntype, 255 mm). See also McAl­
lister et al. (1981: 831).
L y c o d e s  f r ig  id u s—ARCTIC OCEAN: ZMUO 4517-4520 (4 syn­
types, 270-375 mm); ZMUC P76830-76832 (3, 142-198 
mm); ZMUC 40-43 (4,133-157 mm). See also McAllister et 
al. (1981: 830).
L y c o d e s  ja p o n ic u s —SEA OF JAPAN: USNM 150066* (3, 120- 
124 mm).
L y c o d e s  ju g o r i c u s —ARCTIC CANADA: NMC 75-1924 (1,159 
mm); NMC 64-358 (1, 211 mm).
L y c o d e s  la v a la e i—EASTERN CANADA: VIMS 02215 (2, 444- 
480 mm); NMC 70-296 (2, 232-345 mm).
L y c o d e s  lu e tk e n ii—ARCTIC OCEAN: ZMUO 4536 (holotype, 
355 mm).
L y c o d e s  m ic r o p o r u s—SEA OF OKHOTSK: HUMZ 77795 (holo­
type, 270 mm); HUMZ 77807 (paratype, 256 mm).
L y c o d e s  m u c o s u s—ARCTIC OCEAN: BMNH 1855.9.19: 760 
(holotype, 171 mm); NMC 77-1541 (1, 204 mm); NMC 
77-1946(1, 116 mm); UA 1151 (6, 98-161 mm).
L y c o d e s  p a c i f i c u s —CALIFORNIA: CAS uncat.* (3, 70-160 
mm); VIMS 05392 (1, 180 mm); VIMS 05393 (1, 222 mm).
L y c o d e s  p a l e a r i s —BERING SEA: VIMS 07074* (1, 240 mm).
L y c o d e s  p a l l i d u s —EASTERN CANADA: NMC 70-29* (3,128- 
156 mm); VIMS 01221 (1,105 mm).
L y c o d e s  p o l a r i s —ARCTIC OCEAN: MCZ 27570 (1, 167 mm); 
NMC 69-115 (1, 225 mm); NMC 67-301 (1, 162 mm); UA 
1225 (5,91-173 mm).
L y c o d e s  r a r id e n s—BERING SEA: UA 1918 (1, 221 mm). 
BEAUFORT SEA: UA 1476 (1, 179 mm); UA 1161 (1, 252 
mm).
L y c o d e s  r e t ic u la tu s—GREENLAND: ZMUC 21 (syntype, 335 
mm). EASTERN CANADA: VIMS 03594* (1, 280 mm); 
VIMS 03596 (2, 372-397 mm).
L y c o d e s  r o s s i—ARCTIC CANADA: NMC 77-1598 (1,187 mm). 
See also McAllister et al. (1981: 827).
L y c o d e s  Sagittarius—ARCTIC OCEAN: NMC 74-282 (holotype, 
273 mm). See also McAllister et al. (1981: 829).
L y c o d e s  se m in u d u s—ARCTIC OCEAN: NMC 74-282A (3, 139- 
288 mm). See also McAllister et al. (1981: 834).
L y c o d e s 's o ld a to v i—BERING SEA: ZIN 37978 (1, 380 mm).
L y c o d e s  s q u a m iv e n te r—NORTH ATLANTIC: ZMUC 235 (syn­
type of L y c o d e s  p a l l id u s  var. s q u a m iv e n te r , 245 mm); ISH 
807-1964 (12, 70-220 mm); ISH 146-1959 (13, 157-228 
mm). See also McAllister et al. (1981: 832-833).
L y c o d e s  ta n a k a e —JAPAN: USNM uncat. (4, 323-602 mm).
L y c o d e s  to y a m e n s is—JAPAN: HUMZ 42728* (1, 317 mm); 
HUMZ 53067 (1, 324 mm); HUMZ 42717 (1, 325 mm).
L y c o d e s  tu m e r i—ARCTIC OCEAN: VIMS 05389 (1, 141 mm); 
UA 1161 (1,209 mm); UA 1209 (2,116-173 mm). BERING 
SEA: UA 230(1, 191 mm).
L y c o d e s  v a h lii—GREENLAND: ZMUC 9 (holotype, skeleton ca. 
300 mm); VIMS 05815* (1, 346 mm); VIMS 05818 (2, 
185-292 mm).
L y c o d ic h th y s  a n ta r c t ic u s—ANTARCTICA: VIMS 05777* (1, 
179 mm). See also Anderson (1988a: 78).
L y c o d ic h th y s  d e a r b o m i— ANTARCTICA: VIMS 05404* (1,206 
mm). See also Anderson (1988a: 80).
L y c o d o n u s  f la g e l l ic a u d a —NORTH ATLANTIC: ISH 9-1974* 
(3,108-115 mm); ZMUC 21-29 and 31 (10 syntypes, 105-199 
mm); ZMUC 32 (holotype of L y c e n c h e ly s  o p h id iu m , 116 
mm).
L y c o d o n u s  m a lv in e n s is—BURDWOOD BANK: LACM 11066-2 
(1,196 mm).
L y c o d o n u s  m ir a b i l i s—OFF VIRGINIA: VIMS 03086* (1, 125 
mm); VIMS 06499* (1, 278 mm); VIMS uncat.* (10, 115- 
282 mm); VIMS 05385 (1, 281 mm); VIMS 05459 (1, 302 
mm); CAS 53294 (1,264 mm).
L y c o d o n u s  v e r m ifo r m is—SOUTH AFRICA: BMNH 1927.12.6: 
71 (syntype, 245 mm); SAM 12906 (1, 268+ mm).
L y c o g r a m m o id e s  s c h m id ti—SEA OF OKHOTSK: CAS 61021* 
(1, 178 mm & 183 mm); MCZ 34050 (1, 205 mm).
L y c o n e m a  b a r b a tu m —CALIFORNIA: LACM 341151-2* (2, 
155-160 mm); VIMS 05391* (4, 124-155 mm); LACM 
44099-1 (1; 153mm).
L y c o z o a r c e s  h u b b s i—SEA OF OKHOTSK: USNM 105219* (1, 
152 mm); CAS 61020* (2,126-130 mm). See also Anderson 
(1982b: 76).
M a y n e a  p u n c ta —ARGENTINA: CAS 53299* (1, 149 mm). 
CHILE: FAKU CP-597* (1, 282 mm). See also Anderson 
(1988c: 90).
M e la n o s t ig m a  a t la n tic u m —OFF MASSACHUSETTS: VIMS 
05646* (6,69-115 mm).
M e la n o s t ig m a  b a th iu m —CHILE: MCZ 54038* (1, 87 mm). See 
also Anderson (1988a: 62).
M e la n o s t ig m a  g e la t in o s u m —CHILE: MCZ 54035* (1, 62 mm). 
AIM 6345* (1,97 mm). See also Anderson (1988a: 63-65).
M e la n o s t ig m a  in e x p e c ta tu m —PAPUA NEW GUINEA: ZIN 
42640 (holotype, 101 mm). See also Anderson (1990: 2-4).
M e la n o s t ig m a  o r ie n ta te —JAPAN: NMC 71-208 (paratype, 45 
mm); CAS 55602 (1,72 mm).
M e la n o s t ig m a  p a m m e la s —CALIFORNIA: VIMS 05408* (8,69- 
99 mm); VIMS 07156 (10, 58-95 mm); VIMS 07155 (10, 
41-80 mm). MEXICO: SIO 58-419 (1, 82 + mm).
M e la n o s t ig m a  v i t ia z i—INDONESIA: ZIN 44000 (holotype, 160 
mm). See also Anderson (1988a: 66).
N a lb a n tic h th y s  e lo n g a tu s—BERING SEA: USNM 200671 (holo­
type, 135 mm); ZEN 40535 (1, 98 mm).
N o to ly c o d e s  s c h m id ti—PATAGONIAN SLOPE: ISH 1134-1966 
(holotype, 319 mm); MLP 1.6.88.2* (1, 427 mm TL). ISH 
391-1978 (386 mm). See also Anderson and Gosztonyi 
(1991:9).
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O id ip h o r u s  b r e v is —PATAGONIAN SLOPE: ISH 175-1978* (1, 
115 mm); ISH 379-1978 (97 mm). See also Anderson & 
Gosztonyi (1991: 11).
O id ip h o r u s  m c a l l is te r i—SCOTIA SEA: LACM 10608-2 (holo­
type, 100 mm); LACM 11062-7* (paratype, 104 mm).
O p a e o p h a c u s  a c r o g e n e iu s—BERING SEA: CAS 52802 (pa­
ratype, 153 mm); USNM 260321* (paratype, 137 mm).
O p h t h a l m o l y c u s  a m b e r e n s i s — A N TA R C TIC A : MNHN 
244.2.1:1 (holotype, 167+ mm); CAS 53280* (1, 142 mm); 
LACM 11357-2* (1, 215 mm). See also Anderson (1988a: 
82-83).
O p h th a lm o ly c u s  b o th r io c e p h a lu s —ANTARCTICA: BMNH 
1937.7.12:159(1, 112 mm). See also Anderson (1988a: 84).
O p h th a lm o ly c u s  c a m p b e l le n s is—NEW ZEALAND: ZIN 45284 
(holotype, 134 mm). NMNZ P-20198 (157 mm ). See also 
Anderson (1990: 8).
O p h th a lm o ly c u s  c h i le n s is—CHILE: CAS 63058 (holotype, 271 
mm).
O p h th a lm o ly c u s  c o n o r h y n c h u s—GULF OF PANAMA: MCZ 
28690 (3 syntypes, 182-230+ mm); UMML 22862 (1, 211 
mm).
O p h th a lm o ly c u s  m a c r o p s —CHILE: BMNH 1879.5.14:48 (holo­
type, 127 mm); LACM 11759-4* (1, 129 mm C&S; 5, 119- 
146 mm alc.).
P a c h y c a r a  b r a c h y c e p h a l u m —A N TA R C TIC A : BM NH 
1913.4.15: 58-59 (2 syntype, 148-152 mm); CAS 53278* (1, 
263 mm). See also Anderson (1988a: 74-75).
P a c h y c a r a  b u lb ic e p s—GULF OF PANAMA: MCZ 28681 (holo­
type of M a y n e a  b u lb ic e p s , ca. 480+ mm). UMML 33485* 
(1, 308 mm). See also Anderson & Peden (1988: 84-85).
P a c h y c a r a  c r a s s i c e p s —N O RTH  A TLA N TIC : BMNH 
1981.6.23: 3* (1, 445 mm). See also Anderson (1989: 228).
P a c h y c a r a  c r o s s a c a n th u m —OFF SENEGAL: CAS 55586 (holo­
type, 370 mm). See also Anderson (1989: 230).
P a c h y c a r a  g a r r ic k i—NEW ZEALAND: LACM 43730-1 (holo­
type, 200 mm).
P a c h y c a r a  g o n i—ANTARCTICA: MNHN 1990-644 (holotype, 
262 mm).
P a c h y c a r a  g y m n in iu m —WESTERN CANADA: USNM 280121 
(holotype, 422 mm); BCPM 980-100* (1, 281 mm). See also 
Anderson & Peden (1988: 88-89).
P a c h y c a r a  le p in iu m —WESTERN CANADA: USNM 280120 
(holotype, 465 mm). See also Anderson & Peden (1988: 91).
P a c h y c a r a  m e s o p o r u m —CHILE: CAS 62406 (holotype, 485 
mm). See also Anderson (1989: 237).
P a c h y c a r a  p a m m e la s —CHILE: CAS 62407 (holotype, 336 mm). 
See also Anderson (1989: 239).
P a c h y c a r a  r im a e —GALAPAGOS RIFT ZONE: LACM 44699-1 
(holotype, 403 mm).
P a c h y c a r a  s h c h e r b a c h e v i—BAY OF BENGAL: ZMUC P- 
761147 (holotype, 236 mm).
P a c h y c a r a  s u la k i—NORTHWESTERN ATLANTIC: USNM 
292811 (holotype, 189 mm). See also Anderson (1989: 231- 
232).
P a c h y c a r a  s u s p e c tu m —OFF WESTERN MEXICO: MCZ 28683 
(holotype, 230 mm). See also Anderson & Peden (1988: 88).
P h u c o c o e te s  la ti ta n s—FALKLAND ISL.: BMNH 1917.7.14:67 
(lectotype, 115 mm). ARGENTINA: CAS 53275* (1, 109 
mm); CAS 53719 (1,111 mm); SIO 74-109 (1, 72 mm).
P ie d r a b u e n ia  r in g u e le t i—PATAGONIAN SLOPE: ISH 279- 
1971 (holotype, 227 mm); ISH 378-1978* (1, 209 mm); ISH 
262-1978 (242 mm). See also Anderson & Gosztonyi 
(1991: 13).
P le s ie n c h e ly s  s te h m a n n i—PATAGONIAN SLOPE: ISH 317- 
1971 (holotype, 165 mm); ISH 249-1978* (1, 192 mm). See 
also Anderson (1988b: 269).
P o g o n o l y c u s  e l e g a n s — PATAGONIAN SLOPE: BMNH 
1936.8.26:1031 (holotype, 152 mm); BMNH 1936.8.26:1027 
& 1028 (paratypes, 58-59 mm); BMNH 1936.8.26: 1030 
(paratype, 53 mm); ISH 1445-1966* (1, 65 mm); MACN 
2712(1,42 mm).
P o g o n o ly c u s  m a r in a e —CHILE: LACM 43713-2 (2, both 69 mm, 
1 cleared & stained). See also Anderson & Gosztonyi (1991: 
14).
P u z a n o v ia  ru b r a —BERING SEA: ZIN 39213 (holotype, 227 
mm); CAS 47685* (1, 208 mm); CAS 47670 (1, 197 mm).
P u z a n o v ia  v ir g a ta —KURIL ISL.: ZIN 44079 (holotype, 268 
mm); ZIN 44080 (paratype, 279 mm).
S e le n io ly c u s  la e v ifa s c ia tu s—ANTARCTICA: CAS 57393* (1, 
190 mm). See also Anderson (1988a: 68).
T a r a n e tz e lla  ly o d e r m a —BERING SEA: ZIN 32813 (holotype, 
100 mm). OFF OREGON: CAS 53876* (1, 98 mm); CAS 
38921 (1, 142 m m ); OSUO 2072 (1, 158 mm). 
GUADALUPE ISL., MEXICO: SIO 60-48 (1,122 mm).
T h e rm a rc e s  c e r b e r u s—OFF MEXICO: SIO 81-155 (holotype, 
259 mm); LACM 43719-1 (paratype, 218); SIO 82-46* (1, 
head & trunk).
Z o a r c e s  a m e r ic a n u s—OFF MASSACHUSETTS: VIMS uncat.* 
(11, 34-268 mm); VIMS uncat. (17, 189-1180 mm).
Z o a r c e s  e lo n g a tu s—OKHOTSKSEA: MCZ 32492* (1,242mm); 
USNM 105154* (1,203 mm).
Z o a r c e s  g i l l i i—EAST CHINA SEA: CAS 17746* (4, 178-229 
mm; 1 alc  256 mm).
Z o a r c e s  v iv ip a r u s —NETHERLANDS: ISH 9-1959* (1, 193 
mm).
Family Anarhichadidae
A n a r h ic h a s  lu p u s—NOVA SCOTIA: VIMS 02346 (1, 147 mm).
A n a r h ic h a s  m in o r — GULF OF ST. LAWRENCE: VIMS 01225 
(1, 332 mm).
A n a r r h ic h th y s  o c e l la tu s—CALIFORNIA: LACM 36177-1* (1, 
428 mm).
Family Bathymasteridae
B a th y m a s te r  s ig n a tu s—ALASKA: NMC 61-53* (3, 189-252 
mm).
Family Pholididae
A p o d ic h th y s  fu c o r u m —CALIFORNIA: VIMS 07497* (13, 71- 
131 mm).
A p o d ic h th y s  s a n c ta e r o s a e —CALIFORNIA: VIMS 07496* (1, 
153 mm).
Family Scytalinidae
S c y ta l in a  c e r d a le —CALIFORNIA: CAS 30960* (2, 50-79 mm).
Family Stichaeidae
A c a n ih o lu m p e n u s  m a c k a y i—BERING SEA: LACM 33864-4* (2, 
205-211 mm).
A n o p la r c h u s  p u r p u r e s c e n s—CALIFORNIA: VIMS 07495* (11, 
41-136 mm).
A z y g o p te r u s  c o r a l l in u s—KURIL ISL.: ZIN 33444 (holotype, 94 
mm).
C h ir o lo p h is  n u g a to r—CALIFORNIA: LACM 31977-8* (4, 35- 
105 mm).
C r y p ta c a n th o d e s  m a c u la tu s—VIRGINIA: VIMS 03388* (1,226 
mm). MASSACHUSETTS: VIMS 07427 (1,401 mm).
E m o g r a m m u s  w a lk e r i—CALIFORNIA: CAS 27163* (1, 145 
mm).
E s s e le n ia  c a r l i—CALIFORNIA: CAS 64192* (paratype, 131 
mm). See also Follett & Anderson (1990: 149-151).
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E u lo p h ia s  o w a s h i i—JAPAN: FRLM 7151 (holotype, 163 mm). 
E u lo p h ia s  ta n n e r i—JAPAN: USNM 49798 (holotype, 41 mm). 
E u m e s o g r a m m u s  p r a e c i s u s —GULF OF ST. LAWRENCE: CAS 
54574 (1, 156 mm).
N e o z o a r c e s  s te in d a c h n e r i—JAPAN: SU 4025* (3 paratypes, 53- 
62 mm).
X ip h is te r  a tr o p u r p u r e u s—CALIFORNIA: VIMS 07494* (9, 48- 
165 mm).
Z o a r c h ia s  g la b e r —JAPAN: UMMZ 207710 (3, 89-109 mm). 
Z o a r c h ia s  v e n e f ic u s—JAPAN: SU 7104* (6 paratypes, 38-55 
mm); UMMZ 202575* (11, 54-76 mm).
Family Zaproridae
Z a p r o r a  s i le n u s—ALASKA: UMMZ 179527* (1, 80 mm). 
APPENDIX 2
CHECKLIST OF THE ZOARCIDAE
This list comprises the valid species of zoarcids presently 
recognized by the author, arranged alphabetically by genus. 
The list is intended to supplement the generic accounts 
herein and not to serve as a thorough annotation of the 
family. The validity of some names is questionable, espe­
cially in Bothrocara, Lycenchelys, and Lycodes, and these 
are indicated. General distributions are also given, but see 
the generic accounts for more detail.
1) Aiakas Gosztonyi, 1977
Aiakas kreffti Gosztonyi, 1977. Argentina.
Aiakas zinorum Anderson & Gosztonyi, 1991. 
Argentina.
2) Andriashevia Fedorov & Neyelov, 1978
Andriashevia aptera Fedorov & Neyelov, 1978. 
Pacific coast of Japan.
3) Austrolycus Regan, 1913
Austrolycus depressiceps Regan, 1913.
Chile and Argentina.
Austrolycus laticinctus (Berg, 1895).
Chile and Argentina.
=.L y c o d e s  ( P h u c o c o e te s )  p l a t e i  Steindachner, 1898 
= P h u c o c o e te s  v a r ie g a tu s  m a c r o p u s  Smitt, 1898 
= L y c o d a le p i s  m o r e n o i  Lahille, 1908
4) Bilabria Shmidt, 1936
Bilabria ornata (Soldatov, 1922).
Okhotsk and Japan seas.
Bilabria sp. Off Kushiro, Japan.
5) Bothrocara Bean, 1890
Bothrocara alalongum (Garman, 1899).
Gulf of California to Chile.
Bothrocara brunneum (Bean, 1890).
Sea of Okhotsk to Baja California.
Bothrocara elongatum (Garman, 1899).
Gulf of Panama.
Bothrocara hollandi (Jordan & Hubbs, 1925),
Sea of Japan.
- A l l o l e p i s  n a z u m ii Mori, 1956 
Bothrocara molle Bean, 1890.
Sea of Okhotsk to Baja California.
= B o th r o c a r a  r e m ig e r a  Gilbert, 1915 
Bothrocara pusillum (Bean, 1890).
Bering Sea to British Columbia.
Bothrocara rictolatum (Garman, 1899). Status 
uncertain; possibly a synonym of B. alalongum. 
Bothrocara soldatovi (Shmidt, 1950). Status 
uncertain; probably a synonym of B. brunneum. 
Bothrocara tanakae (Jordan & Hubbs, 1925).
Pacific coast of Japan.
Bothrocara zestum (Jordan & Fowler, 1902).
Status uncertain.
Nomen dubium: Lycogramma japonica Oshima, 1957.
6) Bothrocarina Suvorov, 1935 
Bothrocarina microcephala (Shmidt, 1938).
Sea of Okhotsk.
Bothrocarina nigrocaudata Suvorov, 1935.
Sea of Okhotsk.
7) Crossostomus Lahille, 1908
Crossostomus chilensis (Regan, 1913).
Chile and Argentina.
= Crossostomus sobrali Lloris & Rucabado, 1987. 
Crossostomus fasciatus (Lonnberg, 1905).
Tierra del Fuego and Falkland Islands.
8) Dadyanos Whitley, 1951
Dadyanos insignis (Steindachner, 1898). Argentina.
9) Davidijordania Popov, 1931
Davidijordania abei Matsubara, 1936a.
Northern Japan.
Davidijordania brachyrhyncha (Shm idt, 1904). 
Sea of Okhotsk.
Davidijordania jordaniana Shmidt, 1936.
Okhotsk and Japan seas.
Davidijordania lacertina (Pavlenko, 1910).
Sea of Japan.
Davidijordania poecilimon (Jordan & Fowler, 1902). 
Japan & Okhotsk seas.
= D a v id i jo r d a n ia  s p i lo ta  (Fowler, 1943). 
Davidijordania sp. Northern Japan.
10) Derepodichthys Gilbert, 1896 
Derepodichthys alepidotus Gilbert, 1896.
Northeastern Pacific.
11) Dieidolycus Anderson, 1988 
Dieidolycus leptodermatus Anderson, 1988.
Abyssal Antarctic seas.
Dieidolycus sp. Bismarck Sea.
12) Eucryphycus Anderson, 1988
Eucryphycus californicus (Starks & Mann, 1911). 
California.
13) Exechodontes DeWitt, 1977 
Exechodontes daidaleus DeWitt, 1977.
Gulf of Mexico to eastern Florida.
14) Gymnelopsis Soldatov, 1922
G ym nelopsis brashnikovi S o lda tov , 1922.
Sea of Okhotsk; Korea (?).
Gymnelopsis brevifenestrata Anderson, 1982.
Sea of Okhotsk to Japan.
Gymnelopsis ocellata Soldatov, 1922. Sea of Okhotsk. 
Gymnelopsis ochotensis (Popov, 1931). Okhotsk 
and Japan seas.
= G e n g e a  ja p o n ic a  Katayama, 1943
15) Gymnelus Reinhardt, 1834
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Gymnelus hemifasciatus Andriashev, 1937.
North Pacific and Arctic Ocean.
Gymnelus retrodorsails Le  Danois, 1913.
Arctic Ocean and North Atlantic.
Gymnelus pauciporus Anderson, 1982.
Okhotsk and Bering seas.
Gymnelus popovi (Taranets & Andriashev, 1935).
Aleutian and Kuril Islands.
Gymnelus viridis (Fabricius, 1780).
Arctic Ocean, North Atlantic and Bering Sea.
16) Hadropareia Shmidt, 1904 
Hadropareia middendorffi Shmidt, 1904.
Okhotsk Sea.
Hadropareia semisquamata Andriashev & 
Matyushin, in Matyushin, 1989.
Southern Kuril Islands.
17) Hadropogonichthys Fedorov, 1982 
Hadropogonichthys lindbergi, Fedorov, 1982.
Okhotsk Sea to Japan.
18) Iluocoetes Jenyns, 1842
Iluocoetes elongatus (Smitti, 1898). Argentina.
= P h u c o c o e te s  v a r ie g a tu s  e f fu su s  Smitt, 1898 
= P h u c o c o e te s  v a r ie g a tu s  m ic r o p u s  Smitt, 1898 
Iluocoetes fimbriatus Jenyns, 1842.
Argentina and Chile.
= L y c o d e s  v a r ie g a tu s  Gunther, 1862 
= P h u c o c o e te s  v a r ie g a tu s  m a c r o p u s  Smitt, 1898 
= C a n e o le p is  a c r o p te r u s  Lahille, 1908 
= I lu o c o e te s  f a c a l i  Lloris & Rucabado, 1987
19) Krusensterniella Shmidt, 1904 
Krusensterniella maculata Andriashev, 1938.
Sea of Japan.
Krusensterniella multispinosa Soldatov, 1922.
Sea of Okhotsk.
Krusensterniella notabilis Shmidt, 1904.
Sea of Okhotsk.
Krusensterniella pavlovskii A n d ria sh ev , 1955. 
Western Bering Sea.
20) Letholycus Anderson, 1988
Letholycus magellanicus Anderson, 1988. Argentina. 
Letholycus microphthalmus (Norman, 1937). 
Argentina and Falkland Islands.
21) Lycenchelys Gill, 1884
Lycenchelys alba (Vaillant, 1888). North Atlantic.
= L y c e n c h e ly s  la b r a d o r e n s is  Geistdoerfer, Hureau 
& Rannou, 1970.
Lycenchelys albomaculata Toyoshima, 1983.
Japan to Sea of Okhotsk.
Lycenchelys albeola Andriashev, 1958.
Kuril-Kamchatka Trench.
Lycenchelys alta Toyoshima, 1985. Bering Sea. 
Lycenchelys antarctica Regan, 1913.
Southeastern Pacific to Scotia Sea.
= L y c e n c h e ly s  a ta c a m e n s is  Andriashev, 1980 
Lycenchelys aratrirostris Andriashev & Permitin, 
1968. Antarctica.
Lycenchelys argentina Marschoff, Torno & Tomo, 
1977. Antarctica.
Lycenchelys bachmanni Gosztonyi, 1977. Argentina.
Lycenchelys bellingshauseni Andriashev & Permitin, 
1968. South Georgia Island.
Lycenchelys brevimaxillaris Toyoshima, 1985.
Pacific coast of Japan.
Lycenchelys bullisi Cohen, 1964. Gulf of Mexico 
to eastern Florida.
Lycenchelys camchatica (Gilbert & Burke, 1912).
Bering Sea to California.
Lycenchelys cicatrifer (Garman, 1899).
Gulf of Panama to Peru.
Lycenchelys crotalinus (Gilbert, 1890).
Bering Sea to Baja California.
= L y c o d o p s is  c r a s s i la b r is  Gilbert, 1890 
= E m b r y x  p a r a l le lu s  G i lb e r t , 1915 
Lycenchelys hippopotamus Shmidt, 1950.
Japan to Bering Sea.
Lycenchelys hureaui (Andriashev, 1979).
Kerguelen Plateau.
Lycenchelys incisa (Garman, 1899).
Gulf of Panama to Peru.
Lycenchelys ingolfianus Jensen , 1902. S tatus 
uncertain; may be synonym of Lycenchelys paxillus. 
Lycenchelys jordani (Evermann & Goldsborough, 
1907). Alaska to California.
Lycenchelys kolthoffi Jensen, 1904.
North Atlantic to Barents Sea.
Lycenchelys maculata Toyoshima, 1985.
Pacific coast of Japan.
Lycenchelys makushok Federov & Andriashev, 1993. 
Kuril-Kamchatka Trench.
Lycenchelys maoriorum Andriashev & Fedorov, 1986. 
New Zealand Plateau.
Lycenchelys melanostomias Toyoshima, 1983.
Sea of Okhotsk.
Lycenchelys micropora Andriashev, 1955.
Bering Sea.
Lycenchelys monstrosa Anderson, 1982.
Gulf of California to Panama.
Lycenchelys muraena (Collett, 1879).
Slope, Kara Sea to Iceland.
Lycenchelys nanospinata Anderson, 1988.
Antarctic Peninsula.
Lycenchelys nigripalatum DeWitt & Hureau, 1979. 
Antarctic Peninsula.
Lycenchelys paxillus (Goode & Bean, 1879).
Grand Banks to North Carolina.
= L y c o d e s  p a x i l lo id e s  Goode & Bean, 1883 
Lycenchelys platyrhina (Jensen, 1902).
Arctic Atlantic.
Lycenchelys plicifera Andriashev, 1955.
Western Bering Sea.
= L y c e n c h e ly s  b ir s te in i  Andriashev, 1958 
Lycenchelys porifer (Gilbert, 1890).
Gulf of California.
= L y c o d e s  a n g u is  Garman, 1899 
= L y c o d e s  s e r p e n s  Garman, 1899 
Lycenchelys rassi Andriashev, 1955.
Okhotsk Sea to Washington.
Lycenchelys ratmanovi Andriashev, 1955.
Bering Sea.
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= L y c e n c h e ly s  lo n g ir o s tr is  Toyoshima, 1985 
Lycenchelys rosea Toyoshima, 1985. Bering Sea. 
Lycenchelys sarsi (Collett, 1871).
Barents Sea to Labrador.
Lycenchelys scaurus (Garman, 1899).
Gulf of Panama to Chile.
Lycenchelys squamosa Toyoshima, 1983.
Pacific coast of Japan.
Lycenchelys tristichodon DeWitt & Hureau, 1979. 
Antarctic Peninsula.
Lycenchelys uschakovi Andriashev, 1958.
Kuril-Kamchatka Trench.
Lycenchelys verrillii (Goode & Bean, 1877).
Grand Banks to Georgia.
Lycenchelys vitiazi Andriashev, 1955.
Kuril-Kamchatka Trench.
Lycenchelys volki Andriashev, 1955. Bering Sea. 
Lycenchelys wilkesi Anderson, 1988.
Antarctic Peninsula.
22) Lycodapus Gilbert, 1890 
Lycodapus antarcticus Tomo, 1981.
Scotia Sea to Banzare Bank.
Lycodapus australis Norman, 1937.
Straits of Magellan.
Lycodapus derjugini Andriashev, 1935.
Western Bering Sea.
Lycodapus dermatinus Gilbert, 1896.
Alaska to Peru.
Lycodapus endemoscotus Peden & Anderson, 1978. 
Bering Sea to Peru.
Lycodapus fierasfer Gilbert, 1890. Bering Sea to Pem.
= L y c o d a p u s  g r o s s id e n s  Gilbert, 1915 
Lycodapus leptus Peden & Anderson, 1981.
Bering Sea.
Lycodapus mandibularis Gilbert, 1915.
Alaska to California.
= L y c o d a p u s  a t te n u a tu s  Gilbert, 1915 
= L y c o d a p u s  g r o s s id e n s  Gilbert, 1915 (partim)
= L y c o d a p u s  ly c o d o n  Gilbert, 1915 
Lycodapus microchir Shmidt, 1950.
Southern Japan to Bering Sea.
Lycodapus pachysoma Peden & Anderson, 1978. 
Northeastern Pacific and Scotia Sea to Kerguelen 
Plateau.
Lycodapus parviceps Gilbert, 1915.
Bering Sea to British Columbia.
Lycodapus poecilus Peden & Anderson, 1981.
Bering Sea.
Lycodapus psarostomatus Peden & Anderson, 1981. 
Bering Sea to California.
Nomen dubium: Lycodapus extensus Gilbert, 1896.
23) Lycodes Reinhardt, 1831
Lycodes adolfi Nielsen & Fossa, 1993. Greenland. 
Lycodes agulhensis Andriashev, 1959.
Southern Africa.
Lycodes albolineatus Andriashev, 1955.
Kamchatka Peninsula.
Lycodes albonotatus (Taranets & Andriashev, 1934). 
Okhotsk & Japan seas.
Lycodes atlanticus Jensen, 1902. North Atlantic.
= L y c o d e s  a tr a tu s  Vladykov & Tremblay, 1936 
= L y c o d e s  b ru n n eu s  Fowler, 1944b 
Lycodes bathybius Shmidt, 1950. Status uncertain. 
Lycodes brevicaudus Taranetz & Andriashev, 1935. 
Okhotsk Sea.
Lycodes brevipes Bean, 1890. Okhotsk Sea to Oregon.
= L y c o d e s  b r e v ip e s  d ia p te r o id e s  Taranets & 
Andriashev, in Andriashev, 1937 
= L y c o d e s  b r e v ip e s  m a r g in a l is  Taranets &
Andriashev, in Taranetz, 1937. Nomen nudum.
= L y c o d e s  b r e v ip e s  o c h o te n s is  Taranets &
Andriashev, in Taranetz, 1937. Nomen nudum. 
Lycodes brunneofasciatus Suvorov, 1935.
Okhotsk and Bering seas.
Lycodes caudimaculatus Matsubara, 1936b. Japan. 
Lycodes cortezianus (Gilbert, 1890).
Alaska to California.
Lycodes concolor Gill & Townsend, 1897.
Bering Sea.
= L y c o d e s  a n d r ia s h e v i  Fedorov, 1966 
Lycodes diapterus Gilbert, 1892.
Okhotsk Sea to California.
= L y c o d e s  (F u r c im a n u s)  d ia p te r u s  b e r in g i  
Andriashev, 1935
Lycodes esmarki Collett, 1875. North Atlantic.
= L y c o d e s  v a c h o n i  Vladykov & Tremblay, 1936 
Lycodes eudipleurostictus Jensen, 1902.
Arctic America to Barents Sea.
Lycodes fasciatus (Shmidt, 1904).
Okhotsk and Japan seas.
Lycodes frigidus Collett, 1878. Abyssal Arctic. 
Lycodes fulvus Toyoshima, 1985. Sea of Okhotsk. 
Lycodes heinemanni Soldatov, 1916. Sea of Okhotsk. 
Lycodes hubbsi Matsubara, 1955. Status uncertain.
= L y c o d e s  ta r a n e tz i  Andriashev, 1975 
Lycodes japonicus Matsubara & Iwai, 1951.
Sea of Japan.
Lycodes jenseni Taranets & Andriashev, 1935.
Sea of Okhotsk.
Lycodes jugoricus Knipovich, 1906. Arctic Ocean. 
Lycodes lavalaei Vladykov & Tremblay, 1936. 
Eastern Arctic Canada.
Lycodes luetkenii Collett, 1880. Arctic Atlantic. 
Lycodes macrochir Shmidt, 1950. Okhotsk Sea. 
Lycodes macrolepis Taranets & Andriashev, 1935.
Okhotsk and Japan seas.
Lycodes matsubarai Toyoshima, 1985.
Sea of Okhotsk.
Lycodes microcephalus Jensen, 1902.
Abyss SW of Iceland.
Lycodes microlepidotus Shmidt, 1950. Okhotsk Sea. 
Lycodes microporus Toyoshima, 1983. Okhotsk Sea. 
Lycodes mucosus Richardson, 1855.
Arctic Canada to Sea of Okhotsk.
= L y c o d e s  c o c c in e u s  Bean, 1882 
= L y c o d e s  k n ip o w its c h i  Popov, 1931 
= L y c o d e s  k n ip o w its c h i  p a n th e r a  Shmidt, 1950 
= L y c o d e s  p a n te r a  Matsubara, 1955 (misspelling) 
Lycodes multifasciatus Shmidt, 1950.
Okhotsk and Bering seas.
118
Lycodes nakamurae (Tanaka, 1914).
Okhotsk and Japan seas.
Lycodes obscurus Toyoshima, 1985. Sea of Okhotsk. 
Lycodes ocellatus Toyoshima, 1985.
Northeastern Japan.
Lycodes pacificus Collett, 1879. Alaska to California.
= L e u ry n n is  p a u c id e n s  Lockington, 1880 
Lycodes palearis Gilbert, 1896.
Chukchi Sea to Oregon.
= L y c o d e s  d ig ita tu s  Gill & Townsend, 1897 
= L y c o d e s  p a l e a r i s  arcticus Taranets & Andriashev, 
in Andriashev, 1937
Lycodes pallidus Collett, 1879. Circumarctic.
= L y c o d e s  a tte n u a tu s  Knipovich, 1906 
= L y c o d e s  p a l l id u s  m a r is a lb i  Knipovich, 1906 
= L y c o d e s  s im il i s  Jensen, 1902 
Lycodes paucilepidotus Toyoshima, 1985.
Sea of Okhotsk.
Lycodes pectoralis Toyoshima, 1985. Sea of Okhotsk. 
Lycodes polaris (Sabine, 1824). Circumarctic.
= L y c o d e s  a g n o s tu s  Jensen, 1902 
= L y c o d e s  tu m e r i  a t la n tic u s  Vladykov & Tremblay, 
1936
Lycodes raridens T aran ets  & A ndriashev , 
in Andriashev, 1937. Chukchi & Okhotsk seas.
= L y c o d e s  p a u c id e n s  Taranets, 1937 (nomen nudum)
= L y c o d e s  k n ip o w its c h i Popov, 1931 (partim) 
Lycodes reticulatus Reinhardt, 1835.
Arctic and northwestern Atlantic.
= L y c o d e s  p e r s p ic i l lu m  Krpyer, 1845 (partim)
= L y c o d e s  r e t ic u la tu s  h a tc h e y i Vladykov &
Tremblay, 1936
= L y c o d e s  r e t ic u la tu s  la u re n tia n u s  Vladykov & 
Tremblay, 1936
= L y c o d e s  r e t ic u la tu s  forma s e m in u d a  Smitt, 1901 
Lycodes rossi Malmgren, 1864.
Kara Sea to Arctic Canada.
= L y c o d e s  c e la tu s  Jensen, 1902 
= L y c o d e s  c e la tu s  s p i t s b e r g ie n s is  Jensen, 1902 
= L y c o d e s  r o s s i  forma m e g a lo c e p h a la  Knipovich, 
1906
= L y c o d e s  r o s s i  forma in te r m e d ia  Knipovich, 1906 
= L y c o d e s  r o s s i  forma s u b a r c tic a  Knipovich, 1906 
Lycodes sadoensis Toyoshima & Honma, 1980.
Sea of Japan.
Lycodes Sagittarius McAllister, 1975.
Kara Sea to Arctic Canada.
Lycodes schmidti Gratsianov, 1907.
Japan and Okhotsk seas.
= L y c o d e s  b r a s h n ik o v i  Soldatov, 1917 
Lycodes semenovi Popov, 1931. Status uncertain. 
Lycodes seminudus Reinhardt, 1837. Circumarctic.
= L y c o d e s  n ig r ic a n s  Jensen, 1952 
Lycodes sigmaloides Lindberg & Krasyukova, 1975. 
Sea of Okhotsk.
Lycodes soldatovi Taranets & Andriashev, 1935.
Okhotsk and Bering seas.
Lycodes squamiventer (Jensen, 1904).
Norwegian Sea to Alaska.
Lycodes tanakae Jordan & Thompson, 1914.
Japan and Okhotsk seas.
= L y c o d e s  b r e v ic a u d a  Taranets & Andriashev, 1935 
= L y c o d e s  s c h m id ti  b r e v ic a u d a  Shmidt, 1950 
Lycodes ternoi Katayama, 1943. Sea of Japan. 
Lycodes toyamensis (Katayama, 1941). Sea of Japan. 
Lycodes turneri Bean, 1879.
Bering, Chukchi and Beaufort seas.
Lycodes uschakovi Popov, 1931.
Japan and Okhotsk seas.
= L y c o d e s  c o l le t t i  Popov, 1931 
= L y c o d e s  l in d b e r g i  Popov, 1931 
Lycodes vahlii Reinhardt, 1831.
North Atlantic and Arctic America.
= L y c o d e s  g r a c i l i s  Sars, 1867 
= L y c o d e s  lu g u b r is  Lutken, 1880 
= L y c o d e s  z o a r c h u s  Goode & Bean, 1896 
= L y c o d e s  v a h lii  p a l l i d a  Smitt, 1901 
= L y c o d e s  v a h lii  s e p te n tr io n a lis  Knipovich, 1906 
= L y c o d e s  v a h lii  m a c u la tu s  Vladykov & Tremblay, 
1936
Lycodes yamatoi Toyoshima, 1985.
Japan and Okhotsk seas.
Lycodes ygreknotatus Shmidt, 1950. Okhotsk Sea. 
Nomena dubia: Lycodes nebulosus Krpyer, 1845 
& Lycodes terranovae Collett, 1896
24) Lycodichthys Pappenheim, 1911 
Lycodichthys antarcticus Pappenheim, 1911.
Antarctica except Ross Sea.
Lycodichthys dearbomi (DeWitt, 1962). Ross Sea.
25) Lycodonus Goode & Bean, 1883 
Lycodonus flagellicauda (Jensen, 1902).
Arctic Atlantic.
= L y c o d o n u s  o p h id iu m  (Jensen, 1902)
Lycodonus malvinensis Gosztonyi, 1981.
Falkland Islands.
Lycodonus mirabilis Goode & Bean, 1883. 
Northwestern Atlantic.
Lycodonus vermiformis Barnard, 1927. South Africa. 
Nomen dubium: Lycodonus dorsoscutatus Oshima, 
1957 (not a zoarcid).
26) Lycogrammoides Soldatov & Lindberg, 1929 
Lycogrammoides schmidti Soldatov & Lindberg,
1929. Sea of Okhotsk.
27) Lyconema Gilbert, 1896 
Lyconema barbatum Gilbert, 1896.
Oregon to Baja California.
28) Lycozoarces Popov, 1935 
Lycozoarces hubbsi Popov, 1935.
Japan and Okhotsk seas.
29) Maynea Cunningham, 1871 
Maynea puncta (Jenyns, 1842).
Chile, Argentina and Falkland Islands.
30) Melanostigma Gunther, 1881
Melanostigma atlanticum Koefoed, 1952. North 
Atlantic.
Melanostigma bathium Bussing, 1965.
Galapagos Islands to Antarctica.
Melanostigma gelatinosum Gunther, 1881.
Southern Ocean.
= M e la n o s t ig m a  f la c c id u m  Waite, 1914
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Melanostigma inexpectatum Parin, 1977.
Indo-West Pacific.
Melanostigma orientale Tominaga, 1971.
Central Japan.
Melanostigma pammelas Gilbert, 1896.
Mexico to British Columbia.
Melanostigma vitiazi Parin, 1979.
Indo-Pacific and Southern Ocean.
Nomen nudum: Melanostigma normani Vladykov, 
1961
31) Nalbantichthys Schultz, 1967
Nalbantichthys elongatus Schultz, 1967. Bering Sea.
32) Notolycodes Gosztonyi, 1977
Notolycodes schmidti Gosztonyi, 1977. Argentina.
33) Oidiphorus McAllister & Rees, 1964 
Oidiphorus brevis (Norman, 1937).
Argentina and Falkland Islands.
Oidiphorus mcallisteri Anderson, 1988. Scotia Sea.
34) Opaeophacus Bond & Stein, 1984 
Opaeophacus acrogeneius Bond & Stein, 1984.
Bering Sea.
35) Ophthalmolycus Regan, 1913 
Ophthalmolycus amberensis (Tomo, Marschoff
& Torno, 1977). Antarctica.
Ophthalmolycus bothriocephalus (Pappenheim, 
1912). Antarctica.
Ophthalmolycus campbellensis Andriashev 
& Fedorov, 1985. New Zealand.
Ophthalmolycus chilensis Anderson, 1992. 
Peru-Chile Trench.
Ophthalmolycus conorhynchus (Garman, 1899).
Gulf of Panama.
Ophthalmolycus macrops (Gunther, 1880).
Southern Chile.
36) P achy car a Zugmayer, 1911
= A u s tr o ly c ic h th y s  Regan, 1913 
Pachycara brachycephalum (Pappenheim, 1912). 
Antarctica.
Pachycara bulbiceps (Garman, 1899).
Northeastern Pacific and North Atlantic.
= P a c h y c a r a  o b e s u m  Zugmayer, 1911 
Pachycara crassiceps (Roule, 1916).
Ireland to South Africa.
Pachycara crossacanthum Anderson, 1989.
West Africa.
Pachycara garricki Anderson, 1990. New Zealand. 
Pachycara goni Anderson, 1991.
Weddell Sea, Antarctica.
Pachycara gymninium Anderson & Peden, 1988. 
Northeastern Pacific.
Pachycara lepinium Anderson & Peden, 1988.
Northeastern Pacific.
Pachycara mesoporum Anderson, 1989.
Pern and Chile.
Pachycara pammelas Anderson, 1989. Chile.
Pachycara rimae Anderson, 1989.
Galapagos Rift Zone.
Paehycara shcherbachevi Anderson, 1989.
Bay of Bengal.
Pachycara sulaki Anderson, 1989.
Northwestern Atlantic.
Pachycara suspectum (Garman, 1899).
Mexico to Gulf of Panama.
37) Phucocoetes Jenyns, 1842 
Phucocoetes latitans Jenyns, 1842.
Chile, Argentina & Falkland Islands.
= L y c o d e s  f l a v u s  Boulenger, 1900 
= P h u c o c o e te s  p l a te i  Steindachner, 1898
38) Piedrabuenia Gosztonyi, 1977
Piedrabuenia ringueleti Gosztonyi, 1977. Argentina.
39) Plesienchelys Anderson, 1988 
Plesienchelys stehmanni (Gosztonyi, 1977).
Argentina.
40) Pogonolycus Norman, 1937 
Pogonolycus elegans Norman, 1937.
Chile and Argentina.
Pogonolycus marinae (Lloris, 1988).
Chile and Argentina.
41) Puzanovia Fedorov, 1975 
Puzanovia rubra Fedorov, 1975.
Okhotsk and Bering seas.
Puzanovia virgata Fedorov, 1982. Kuril Islands.
42) Seleniolycus Anderson, 1988 
Seleniolycus laevifasciatus (Torno, Tomo &
Marschoff, 1977). Antarctic Peninsula to 
Banzare Bank.
43) Taranetzella Andriashev, 1952 
Taranetzella lyoderma Andriashev, 1952.
Bering Sea to Mexico.
44) Thermarces Rosenblatt & Cohen, 1986 
Thermarces andersoni Rosenblatt & Cohen, 1986.
East Pacific Rise. Status uncertain.
Thermarces cerberus Rosenblatt & Cohen, 1986. 
East Pacific Rise.
45) Zoarces Cuvier, 1829
fa r c e s  americanus (Schneider, 1801).
Labrador to Virginia.
= B le n n iu s  a n g u illa r is  Peck, 1804 
= B le n n iu s  c il ia tu s  Mitchill, 1815 
= B le n n iu s  la b r o s u s  Mitchill, 1815 
= B le n n iu s  g r o n o v i i Valenciennes, in, Cuvier & 
Valenciennes, 1836 
Zoarces elongatus Kner, 1868.
Central China to Sea of Okhotsk.
Zoarces gillii Jordan and Starks, 1905.
China to northern Japan.
= Z o a r c e s  ta n g w a n g i  Wu, 1930 
Zoarces viviparus (Linnaeus, 1758).
English Channel to White Sea.
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